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A 27 I L 114 R 35

F—1 RMNH

S5 1 ORI R AR

LI~ R T DL B RE AR B AL L BE 2 1 5% 1k 270 fiE

LUK AE R

s
AP E A, INIAR IR A5 TR AR AF T Al 2 SO B R A

2.1 P RB R R 9 T Y 45 R A SR, SZ RS TR R T SRR R

B BERUM A R 0 AR LI S B AR A2 R

e AR AR

4.7 iR SO FR S B JEER AN T7 0k 23 0 M 7 AR R 2 B JEUERL AN IR 5 3 R I O vk

— KRR ENE

| IFRNAS
125 58 5K P 2 IR 1 % 1) B 055 8 o A 5F
L,

2.0 7 v R RN 1 N A
(D FLIGALES . 2 #t
(2) R R R N A .25 °C L 101 kPa &, 5%
TR 1Y) A 5 MR 5 5 B Y A U R R A P R I g A
1 mol H,O B B
(3) S5 2L B
O H 50 mL 0.5mol « L' #h R {5 A i #4
T A P T e 00 R R R R kv R A
QM % —HE R E 50 mL 0.55 mol « L™ 'NaOH ¥
W s I ) — i B ) R
O NaOH ¥ i i i 8] A & 3T 09 N &, R
PEER SR PE LSRR AW R BRI .
@FELE LRPROZELTEOPIK , 10 5 B K 1 L5
s WO (B AR R SRR
© 5 55 F 4 b 3
SN S A LR LU A c =418 T - g = C T,
HRORIT S R B B Gy ) 0 0 0 (bw —
tw)o

Z REHBEET

LLINRE & A2
(DN RE K F N Bt iy & FhBE & 1Y 6, 52 8 JZ
JESR AR AR ERESLEEN 55 .U,
(K - 5YRNGEA YR .55 . H.

1

(KA AE5F A T 347 1R Ak 2 R o H: s o7 44
ST RN /55 AH , .07 k] /mol (& k] -
mol™ '),

(4 SIS 35 45 28 1 56 2

SIRAM W AJ<O
—_— AR
T o E T g a0

A ) Y S RE - BN Y BE

2. MAROUL A B AR S I A4 ) 552 I
(D LA H, () +Cl, (g)==2HCl(g) (25 ‘C,101 kPa
TORREE A B G TR PR,

o
00—

436 kJ-mol™!

431 kJ-mol™!
L\!:ADAA/JJJ—/J

[E[=9=EN He 5t
SN RE AR b
b2
1 mol fk2# 4 BAE R AR
H—H U 436k]
— g e 679k]
Cl—cCl Wi 243k]
H-Cl A 431Kk] I 862k]
H, (g) +Cl, (9)=—=2HCl(g) I L Wi & AH =
25
—183 kJ » mol !

(2) H 2 B W7 SRR I Y B St 722 1 2 A 2 BN A
e A BN



E&s L
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E T AR R R R H# R E
TRRE]

S A 2 YIS 1 ) 27 T P2
F LI 9 2 B2

0

(— BB A
BT

PRI IR 2R

LY BT .

OB 50 mL 0.25 mol « L~ FR 14 1k 42
A INBERR R I B R VS YA ) TR

QM B —4 & & & 50 mL 0.55 mol+ L'
NaOH W - 37 55— TR EE P10 TR

O NaOH ¥ WA /INBERR v, FH 3 38 4ok 41 248
AT P L DU SN S TR A VA e e T
TEBN 1 PR A NaOH 3 W W 8 4 &
0.55 mol « L ', 1MiA & 0.50 mol » L™ '7 LI EEQ
HRE TS 23 UK NaOH I W8 A /INGERR 2
BTR . ALHPHREA NaOH B RG AR, AT
PRAEFRBR A R, A BAR R E R K T A B TR
B, FBPATRI#ETHHRE, 28 NaOH E &
— R PR IR AN D BEAR T,
EE 2 R E PSR AN RE S 48 I GO
SRS RN R A
BR:. A, REAZSERAMHEH TR, ERER
FEFHREMEL.
I3 AN NaOH ¥ W ok 55 7R B A5 W 19 2
K e T o R R R AR KN AT R 2 DR
47
BoaR:mRX, NHy « H,O & 5 Rk, 4# 58 8 & F

b e BB B B AR K,
[T iE 3h
LAE I 5E Ff M BCNE B B4 4 S 6 v, R B UK IE
Y 2 ( )
AE T BB P A Iy 1 IR R R el /) S 5
R

B.2R T WA D B 7 TE -G VS VR A TR B S % v L
THAARBR R 55 /N e B IF 38 £ fik

C.JH 0.5 mol « L' NaOH ¥ ¥ 4 % 5 0.5 mol
L1 AR R TR I 19 VA VB N A0 T BRI 3 R R R
S U0 A5 A e AR R B A KR (A (]

2

D.7E M 7 v SR i I A S 5 v R A0 0 A 2
AT BERR R R TR

A FRHT . F B bR E T AR EROR B U AR R BT

B RIE#H ;BEBRZ 3588 , & & B Bk # 2 ,C RIE#H

EMEF AR SRR ERFREZHELE.D R

I,

20— MR NaOH 3% W 5 7 SR R i 47 v F
SR B I A ST 5 B A5 AE AR L mol YA K B Y
AH>—57.3 kJ » mol ", y= A= 33 F flg 2 1) J RO
A fE ( )
ALSER H NaOH ¥ 98 0 e R ik
B. S 50 B 40k 2 5 1
C.A3 2~3 WA NaOH ¥ W B B A T R IR 1 /%

P

D. & st i £5 R 1 = 1A 4 B O SR A B T
A B :NaOH ZRHHFIRERXE, FH AH
<—57.3k] » mol '; LR IR ER, FHRAF
# %k, mF AH>—57.3 k] » mol ';% 2~3 ki
NaOH =& BIN B A M LRy DRaa P, F8#/Z
#k,mF AH>—57.3k] » mol '; AERZH &
BR 6 FH A4 TR NaOH &%, NaOH 3 3 % &
B, 5 miF AH>—57.3 k] » mol ',

3. FH AN T 7R 1 2 I S v AR I B B I B, S
25 :0.50 mol « L ' #kW2 .0.55 mol « L' NaOH
W, 0.50 mol « L' CH;COOH % ., © Al
CH;COOH H B B mg 4,

Q

Bt

e

SR

OEB 50 mL 0.50 mol « L™ "R, & AN,
iR

@®= I 50 mL 0.55 mol « L' NaOH % &, M &
U %

OFF NaOH ¥ i b 8 ) A P9 1 H, DU R G W
I e IR EE

SEH RS AR R R



SR IR IRIE ¢, /C IR
5 | i | NaOH W | Tl Ji 1, /°C
1 25.0 25.2 28.5
2 24.9 25.1 28.4
3 25.5 26.5 31.8
[i] 24 7R ][] f
(1) N SZH6 2 H A, if /b CHUAL 2%

HFR .
(2) SEYG T IR WA A 3 A e A E 1 g« mL !
HRmg MG A LA c=4.18 ]« g = C 71,

LW A B 1 mol KB R R B AH =

k] » mol ™' (ff B —Hi/NED

(3)FE [m] 2 A1) b 3k 2 B I A5 b 0 2 R B B L AR

AH i, AT RE 1Y )5t P 2 (TR 5) .

AT 58 8 W2 W B Y I B2 3 H I NaOH % W)
i

B A2 52 56 o 28 U A8 e

C.NaOH ¥ — K Pk iV f5) A

DA 36 R 6 ™

(#7850 mL 0.50 mol + L ' CH,COOH % i1t

PRARMRIE T 13 550 000 o A T mol KR 9

SR AH 5 (2) s 1 CHE B

AHRIE,

. (D ZERAREHGEALTR L, FRH

B ZEAEPLHIABHREERS, (DZRERF

ty—t; 2% A 3.4 °C.3.4 °C.5.8°C,5%% 30414

BERXK.EE4 L, M 1,—1,=3.4°C, %Kk 0.025

mol KT, B HERFH cm(t,—t,)=4.18 ] » g7}

¢ C7' X100 mLX1 g+ mlL™' X34 C=1 4212 J=1.

: a2k
42 kJ, W A %, 1 mol K i ,AH = 0.025 mol
56.8 k] * mol ', ()BEI LEGem & kMK

Ao T4 AN E ARG IREN,.ZRBORAS
BB A — T 0 B R AR E R A, B —
7 EBRARRS G R R B R D AEF N E W e
B ey R e # AH K, A & E;8E %R
FTERRZG.ERHR BRI, TR P Ao R
B.m# AH ZH % ,B RASAE; NaOH 5%
— KPRk BN A SR A R AR R A T 6 o e R
BB R AH Rk .C RESMEARERE®,
S K FRKE S, MM PR R R AH
NG

fa Rk .D #&M%E. (HOCH,COOH % & & # M 5t
AR Ak 6 HF R Y, 3 S e £ R 1 mol AR

89 B R # AH 1R K,

F—E WERNMAGAZN

ER.(DBWHAHE  (2)—56.8 (3)AD
(DK

e E%,h\gﬁllr rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
: PR REEANELR=ERENEE

(OEBRERNERFEH,
(Z)iﬂ%}’é‘ijriﬁ%kﬁi%(ﬁuﬂiﬁﬂxéﬂiﬁéé\%ﬁé’ﬂﬁ%
BRE L R IE A AR E .
(WL T ARKKD,
(DRAB HEREBEZE.
G)R# ERARRLH, Lh it
H k.,

(6) I 1E B ¥ AW IR L AT R B K E e T %2 L B
mﬁ%ﬂﬁﬁ@ﬁ%mFo

By ANKE

CRRHTEEEE,

E%E MW A Mlﬂfiﬁ",“?tiﬁ'l
&

(BRRED]

T [ BHAIF AT BAATE i ) — o i 28 &2 5 S i AR 590 ml
AR A B D' A e 70 26 T 552 B i 288 o i K, B
PR B R

& & LT
I Il

@ AT
D anF

seSAPC - ¢ I ce

E%ﬂﬂﬁ%ﬁﬂlﬂtﬁ‘éﬁ%%%% H,O EPH—O
463 kJ + mol ™', O, H1 O =0 498 kJ » mol ', H,
H—H 436 k] H.0, f 00
138 kJ * mol ', H,O, f O—H 463 kJ *« mol™ ',
EEh 1 AR RS S Ot R RN i A T R
RN ERBAHKSBERAAFAA, FIT LA

G113 0 B A, R B 7 A X 2HL O 22 H, A
+0, 4.

EEN 2 R R MG AR R R A
B3 142 mol H,O 4 FE & 2 mol &RFH
2 mol #A(—OH)wE A, Bak ARk &, 34
I 2R AL,

EEN 3 A A WA AR R TR G R A R )
B Z2R2MA 1 mol TAALA T KR 1 mol K& A
1 mol& &, B /7 1 mol H,O, ¥ 2 mol H—O #=
1 mol O—O,# & 1 mol O, ¥ O=0 # 1 mol H,
¥ H—H, B0k a9 382 =463 k] X2+138 k] =1 064 k],
A ey Rk =498 k] +436 k] =934 k], Bk ey s &
KTFaheie g,z ARMKTAE,

mol 1’



mElg WF EEELE1 CERNRE (AR )

[ iEEh
LARHERZS T 3 o A I B A AR G 1 3%
I

Y% (2> O H | HO [HOO| H, | O, | H,0,| H,O

fig i/

(kJ *» mol ")

249 | 218 | 39 10 0 0 | —136| —242

AR HO (g) + HO (g) =—H, 0, (g) i & i
H, O, HAE A EERE N 214 k] » mol ', T4
P A IE B Y 2 ( )
AH, " H—H B5#BEN 436 kJ » mol !
B.O, H O =0 MR KT H, O, 4 A 5 ) i
AE 1Y P A%
C. W7 24 S0 S B T 5 i B . HOO<<H, O,
D.H,0 (g) + O (g) =— H,0, (g) AH =
—143 kJ » mol™!

C fRWr . WMEABPHORKETR,H, F H-H #
B4t A 218 k] » mol ' X2=436 k] » mol ', A JE
BHEAMKFTORE TR O, 7 O=0 44
249 kJ » mol ' X2=498 kJ * mol ', & F 12 & T
4 H,O, PRAE 464484 214 kJ » mol ', 1)
O, F O=0 w4t X T H,O, PRA L4 a4 4
8 ;A4S B OB b A A 6 A T 2 HOO ——
HO+O Wi L P AR 4F Lok H (249+
39—10) kJ * mol '=278 k] *» mol ', H,O, P &
B bEuhsah 214 k] » mol ', C AR AT H
I T4 H,0(g) +O0(g)——H., 0, (g) % AH =
[— 136 — 249 — ( — 242)] kJ+ mol !
=—143 kJ « mol™',D £,

2. RE AL MR B RE . B (P WP, O WP, Oy
B 45 K 40 P BT R

1k 2 PP | PO | O0O=0|P=0
BERE/ (kJ « mol 1) 198 360 498 x
FH B (P,) P,Os P,O1o

TR <
s R | me

(11 mol H#HE AP, 3 mol O, 584 A4 %,
1 mol [# 7 POy, N AH = kJ -+
mol !,
(2)EH1 1 mol HBEE ALY 5 mol O, 584 I A4 K,
1 mol W2 P,O, B9 N # AH = —2982 kJ -
mol ' N Bk o= .
fBH.(HD1 mol @E(PHE O, TRAREARE S
P, O [P, () +30, (@)——P, 0, () 189 AH = (198 X6
+498X3) kJ » mol™' —(360X12) k] » mol™'=—
1638 k] » mol™', (2)#&# P, (s) +50, (g)—
POy () A= AH = B 2L R R 4 #9465 2 ROl ey %
BE— MR ARG FHEI R E T TH.
(198X 6+498%5) kJ » mol ' — (360X 12+4x) kJ
e mol '=—2982 k] « mol ', F =585,
ZE.(1)—1638 (2)585
o fE e S A ;
| P AR EBT (A W |

WEER| [AvREm T | [RERK
e[| ¥RED. KE | |WERE[] [xg

wRwR| [awEamii | [wRoek || ZE
Bl || Hurn. we [ |makE

(> BFEIPH oo )
I BT FRAIT, LER
et 0 R R SR
* AR AT ik
I S R A
REETH: A ——
MBEHE M PR kJ/molafk] -mol”!
AH<0 o GRS T THIE
e W, RRNAETRE

FEEMT A A | A H AL, AR

R s |2 | e 5 Rk
HE A B i st —ﬁ%M
AH>0

B4 :kJ/molEk]-mol™!

R A i< | S
TR A AR

BEZEEM(—)
BB - 8 ) iE

MIREm 1 REH BT

LR 0 35 W R S ( )
AT SETT 8 TR L B KB 587 55 TR

B. R[] K Z fe—— W 1L 4T 8k 4

CHEYIRIG  BRAF I LT

D & B SE22 75 L, WU K B T

A BRI CaCO; 0 5 i B 2 BB, A IE 5 5
T4 L A BT B AR KA B R AT R BB R



M, C 4 i s B MR B R AR B, D 4%

2R TIFY ) P42 50 “ B4R A 2800, Rk R 4%, A FE
R B IR R R I RN T L i — " R 814k
SRR RE R AR AL S E R R — S0 2 «C
AR

B. T vk JH4E

C. &P &AL
D.Ba(OH), « 8H,0 5 NH, Cl Jz )i

D fEW.CUWFmAER, LKA, R AR,
W RZ KK, 5 B At 0 0% B, 3k #oF
AR, 5B R IR A R A
By TkALADBE TN BARAFESAE; S WA
JBs W A AR AR R . C R AF A E s Ba(OHD, « 8H,0
5 NH,Cl & B 2R#KE . DHEAE,

AR SRR TR A 7 2 T R A Y RN e R
mF.

Wigm%%%%%
290000000 6% % o 3%

THXTF A AR M BER AN ES I E )

AZ it B3R W AE Ak 27 BN Hh A A b 2 5 1Y TR 4
JE i

B.ZEAE AL ) 09 VE R . R N9 1 Ak 27 4 AR 15 25 5
7 24

C.id FEQO T WU g i, ok 72 O Wi 4 g

D, T 32 5 ME DL AT 2 TR R R T AR B
b2 B ME LUIE L

D B - a8 T IRQAELFHGH AL, &

Bk R . E RO A LN FEGT R, W HFHREE,

HOZAREAWENFER B P AELFEGBES

ok, AC ¥ B & mER N, f= H, # & Métig

e 7 ZL Ak R AR AL R A A T A R R B B A AL

R TR Ehei s TR HE4.B 244t
S hk o i 2L E BBOKAE F L LA R AL AR A AR

T MR ERAKK A A TAF AT R, R A T AL
F ey 5L, D AR

SR A 2 FRFIR R RN R E

4. T F & v BB JRE B I 7 S 5 ) 1 3 GF

T 1 2 ( )

A FHTRLBE T R R R B, AR R T R
FHA ol e T ¥, -0 oh v Y480 A A R IR 1 /N 5%

5.3 szug /N %A 50 mL 0.50 mol « L

F—E WERNMAGAZN

e
BoK R 2 5 NaOH WIR & )5 5 520 2h % W, o
13 ST 5 e VAR 1) o v Yl
C. T BMBEEE (RS  KBEAR (500 mL) /IVFEFR (100 mL)
TR R (50 mL) A Bl 5 4%
D. T F 1 &0 58 Ak Ak v iR R R 1 T R BDOR KL AL
PR v i 34 40 45
B #4705 T 2 R0 IR R e T ie iR A it
LR ER R R T AT R R AR BN R
HhREAET ABRBERRSE. BRI R
B EHIEIRS IR RSB E,B B F N
PIFALE A . K BAR (500 mL) B4R ( 100 mL) |
Ei .28/ GO mL) mA kB, C a3
A NaOH Bk Fe LR 69 R B R E K X, KA 5 48
% .12 NaOH ik 09K & Bk X F 8k 09 R & 1%
BT EARKERE T AP A,D R,
'HER 5

SOMASMmbL”%NwH%WT@Eﬁ%%

TR AT ORI O 8 I I e R N o R R BT R
m%mgﬁ%*ﬁﬁ BN AR . B I TE i A 2
C

—

B

=55 .

AT S5 AT 56 B 2 v s P i 2R
B. [ Hh 52 56 2 5 /D B B P o
C.EMR AN | AR AR 4% 19 VR TR [ 7 /NG AR
D.#7 M 60 mL 0.50 mol « L' R iR IR 50 mL
0.55 mol » L™"NaOH ¥ W #F 17 & I » LIS I
PSR T R0 BN SN, RN A S
B BT %K E 69 KD B AR Z 1) KR ik AR A
REAREARZTHBK A RER;RBEZRITOH
ET e, AR EHR OB RAABRAFS.BAE
B 5 o o RS RS RO TS B R MR K AR AR T
M, KA RARZ A A A R R R R R Y T it
BPHHAERA.CALZ; PRALRLE KL R
BEG R ER K, PAR LR A E,D R

/%EJ 17":



mElg WF EEELE1 CERNRE (AR )

________________ EAM-RA

6.2 2A (g)=—B(g) Bt N, T xkF
2A(g)==DB(g) fl 2A (g)=—=B(D W it & =1L/~

E#) AH D 4%,
8.5 [ 57 B AR A S0 U5 5 LR 58 A B TR

R IE A Y 2 ( ) HRSL VL I 2 W AN
2A(e) 2A(g) g
g’g 1) g’g —l—B(g) | z 2
<+—B(g) —B(l) ;%
O Rt O it A3
A B Jr&E— WA 1 FroR . fE /R B — SE R 5 A Ak
B(g) BRI SRR AR LA 10 mL 2 mol -
B(1) : L S v .
I fB(l) I EB(g) LV ERRR L FEE A —SORE IR A 20 °C
Jqum qm H
2A(g) 2A(g)  BWIIEE 75 CLHEJE B0 TR 30 C LK
0w 0w {E87E 20 °C,
C D

Ti A& a0 2 Ji s o A e M IS T ) I et K
—HNAK R IEREMAEMA 10 mL 2 mol « L' i
M2 o 7 1 G i AR A B VR e 2 S R R B AR
RN R BTk

T % =R 3 s, Wakas v & AR B Ak 2 o, 52
B HT U A4S v ) 21 58 7K 9 v AH T L 7 A2 SO ik
FErp S AT U T 0 21 58 7K Y T e 11 A U I
SR W AT 7 3 2 TR A

B B 2A()—=—=B(g) A3 AR &, ] KK H #
RERTAEARDOEZ.HRCHFDRA;RAH
F AR R BB AR LB & B R,

7. F IRk 2 5K Al LTy B A k70 CRE W B R )R )
ALK IS AR R0 - COCg) +H, O(g)——CO, (g) +
H,(g) AH<<0, 7EARIE T 3R 45 m e b 3R 5 8 B
R TE T AR AE = b R 6 R4 B RAE . Rk

PR S F |

® . R U T 2 o U 2

o P18 Ve unn eeog e W i R 1 KT

CE==fiifil o eC s0 ® AL 5k A A

B AN IE (1 « o | ASIEBE R )
AE R, GBI G 2 4~ HO REEHE 5T e Pk R

12 R ® 8 5 e SENR A
Bt e 1 g B 11 490 g et ® 45 e it JEAAT

Coaeh 2 I A= 1 B8 A B R I A e AR

DA A AR REAR 1 K AR e s i ) AH

D @i HBEREETEFER. G2 F 1AMk
FhagteFip L IR0 F A5 —AKRSF Ptk
Fhap A IR FHRT HeKeF, B4
BHEg 2 A Ho O RAAA LS TR, A IEH AR R
i wER, S KT P e s
AupidAe, hR#ER,B EHA; TR+ COAA
RTBAAFERTHRT Z8AHE KA A H, F
AL E A S, C EA ;LA R T R

6

R L 3 52 58 [m] 2 A G 7] L«

(D J7 5 — v, ¥ WL BE S T v Y st D o

SIS PNV

SOIZ T R A JE PR
(2)T7 = N It v 9 S AL R

OMTR=PELENALHF LR LROO®

HHR ) I R A B S R R

“THI) BB
DO R=PEBOM UBEPRRL A

(iﬁ“ﬂ&m”ﬁ



UL 0
st T T 45 ) 2 i
i

. (DFE—F,BEFEdd 20 C& &I+
Z275C.oMA4 N 5ABRR S K AR, 38
AREREMFZERGEEI G RENSERKMASE
XTHEHRBEAZRE A . REONE AT HE,
ARG BEEAK, (DFE=F, DRI
B R AR A AL G AR 8 R Gk, iR R
BLHREAT, QOwFEZNANELRELE.0O

55 2 R

L2 B RRBE IR AR L 2 R R B R AT A O
| 3.2 9150 2 1 D R VRS L o ) T AR A

— A UEFERX

1« R Y S iz i 8 A4 oM A AR i A 2 R

L%WLHAg%PEOﬂgF::HAXD AH=—285.8

kJ « mol ' F£IR By LR TE25°C.101 kPa T,
1 mol A4 H, 5 0.5 mol 2 O, KA A 1 mol
%A H,O Bf, 2k 8 285.8 k] HHE

3.1 5 B 2 Ty R 2 N 3 R Y [ A

AL T R

AEZ Hr

F—E WERNMAGAZN

QD P AT RIMEMREZHINEL KW REAE
0 R AR A, (4) BB dh 1k 5 R A4
A AR (o B3 RO Ay AL o B RO, #gr F oK
R A B AR B ERE DT AR ERE,
22 (1) BRI TR 2 7 i 1 A S B8 A BV T
MO BE T AR RN 58 U L B A Y 1
I B AR LY VR TR BRI (2) i TR R L A AL
VES VR ST I R S ) AL A S U A (3D TR
(DOU EE s A B AR /DT

PRI A
1333 LER DY

Elﬁ%m%%ﬁﬁfMQK b FH A A 2 7 it 5 27 S I R ) i

BV A R FH T 1 98 BRI R4 23 K e B0 T

I TR &Y
BB AT LU 5 3
(DR — R AH 54623 B 5ORIE L,
ZRRERH

LA 7F 101kPa B, 1 mol 2% it 5¢ 48k be A il 35
P T A R B kT - mol ',
2RI SR AR A B T SR AR BT S A
R LS AR B & A Ok T o L |
JU R B AR R B . C—>~CO, (g) , H>H, O,

J3t AT A4 A o T B RORT LR

(1) 5 7 WY s I B A 2 B R 3%, 257 25 °C 101 S>S0, (g) s NN, (g) %%
kPa I A7 14 52N o AT AR5 ) B 3 BRBE A B S B BRBE R AH = —890.3 K]
(2) T 78 B N9 A0 AR i ) AR S s (LA | mol ', B #R/RTE 101 kPa B} .1 mol CH, 742 ¥k ke
LG 3 g aq (D AL CO, (@) F1 Hy OCD B 890.3 k) iy #A
ESBREE
2B BUFEHERNES 5EIRH
e IR NS VR b . A VA SR At 2 5= W
(RREF] .
KA ARG AR SROYR.ERE | RBRAAI3TIO, +3C ==2A1,0,+3TiC,
B A R AR — s R AR, E B R T mah 2 Mk GRS B o AR A,

W & & TiC #= AL Oy, B it
W F AR 98 k] B,

TP, HFH4% 1 mol

R 4A1(s) +3Ti0O, (s) +3C(s)
3TiC(s) AH=—1176 k] * mol ',

2AL0; (s) +



mElg WF EEELE1 CERNRE (AR )

[T iE 3 ]
LA #A Ak 7 05 e 2 o A9 2 «C
A.280, +0, =280, AH=-—196.6 k] * mol

1
B.C(s)—ﬁ—?()g(g):(ﬁ()(g)
AH=+4393.5 kJ * mol™'
1
C.Hg(g)+?()2 (g)=—=H,0(g) AH=—241.8 k]

D.2H, (g) +0,(ge)—2H,0)

AH=—571.6 kJ » mol
D @A FrBXTEZLEZRNMRAGORER
A8 B A 250, (g) +0,(2)—2S0,(g) AH=
—196.6 kJ « mol ', A FAER;IZ R AKKR K,
BEEZEARBAEFE; B LT LA K] - mol ',
CA4%;2H, (9 +0,(g9)—2H,0(1) AH =
—571.6 k]  mol ', R M F F XY P FE
K.DREH,
MRYERE R R R EE L TAI R ERE ( )

1 mol C(s)+1 mol Ox(g)
ﬂﬂ{ T 1 mol CO(g)+0.5 mol O,(g)
= 1393.5 kJ-mol-! 1 Tl

%

J Ak 1 282.9 kJ-mol-!
|1 mol COy(g)

o SR 3t AR
A.C+0, —=CO, AH=-—393.5k] * mol '
B.48 g C & 2 MRBEH & 1 574 k] » mol
C.2CO (g) + 0, (g) —2C0O, (g) AH =
—565.8 kJ + mol !
D. A 15 — 8 7% 14 T B 0T 5 09 ) 5 5¢ 4 R 6e
B B R U CO A 10.1 k] » mol ™
C BWAREAZHEZADRGORERS,HZ;B
R YT B T 40,1 mol C 2 AWK, 38 393.5 k]
k2, W 48 g C(BP 4 mol CO) ZAMBK By =
1574 KJ 44432 5C 3, AH = —(282.9X2) kJ » mol !
=—565.8 k] * mol ', E# ;D 3R, A3 HAL G HE A
5 J, AL E AT RSE k] » mol 'L AR,
(D CH (QFEMAFHER T 5 O, (@) WAl CO(g)
M H, (), CH, AE2MEE.1 g CH, () AT
SIRBERH 2.21 k) AR % RO I 3Rk 2 O FE K

T

(2)CO(g)+H,0(g)——=C0, (g) +H, (g) By & [
HEPRREE A ME TR, CO, ()5 H, (g)
A COC) #1 H, O (o) 1 Ak 22 7 f =0 2

SR 1 mol CO(g)+1 mol H,O(g)

41 kJ-mol-!

A4 1 mol CO,(g)+1 mol Hy(g)
0 S AR

(3 BF 2 5 T A B AR AR 2 1 b (B, H) 1
KET RSB ERL, B A 0.3 mol A LHEELE O,
ik be , A A 25 = AL AR S K T 649.5 K]
F G R 7R 1 mol Z e 58 4 Ak e 1 1k 2% Jr
(D CO T #E B 15 2 1 mol B 5T 2k B ik
14.7 kJ i iz O B Ak 7 # = Uh .
(5)32 g il By 76 J& i S0 rh S I AR ol S A A ] A
By 78.5 kI ik R Ak A

fRFT: (D1 g CH, R AMEE K 2.21 k], B 2 mol
CH, REAWRIEM 70.72 k], % BB 8 R F F
X A 2CH, (g) +0,(g)——2CO(g) +4H, (g)

AH= —70.72 k] » mol ™', () B & 7T 4=, %
1 mol CO, (g)#= 1 mol H, (g) B & % &% 1 mol CO(g)
#2 1 mol H,O(g) &, ZR ik 41 k] # =, (3)1 mol
LR 7 AR AR 69 8 4 649.5 k] X (1 mol—+
0.3 mol) =2 165 kJ, M # A5 5 42 X A B, H, (g) +
30,(g)—DB,0, () +3H,0 (1) AH=—2 165
k] » mol ', (4) 4 & 1 mol Fe, M & 5 & & #

) 1 v - .
Fe, O, é‘]%)ﬁéﬁ'g‘i@g mol, #& # AL F 5 2 X A

Fe; O, (s) +4C0O(g)=—=4C0O, (g) +3Fe(s) AH
=—441 k] *mol™', (5)32g 4RI A = A
0.5 mol,3 1 mol Cu L B ey # = H 157.0 kJ,

) 1
HAFF A XA CU(S)JF?()Q(g) CuO(s)

AH=—157.0 kJ * mol™',

ZE.(12CH, () +0,(g)—=2C0(g) +4H, (g)
AH=—70.72 kJ * mol !

(2)CO, () +H, (g9)—=CO(g)+H,0(g) AH=

+41 kJ * mol '

(3)B,Hs (g) +30, (g)=—=B,0, (s) +3H,0O (D)

AH=—2 165 kJ * mol '

(4)Fe; 0, (s) +4CO(g)=—=4C0O, (g) +3Fe(s)

AH=—44.1 kJ » mol™'

1
(5)Cu(s)—|—?()2(g) CuO(s) AH=—157.0

kJ ¢ mol !



oot {E % l%\ Zé[:..r
‘ ‘AEVRAUFEFAREANBEIEIR

= — —
e [ BHTBAHR ", RHFAHR

—wag AL —F A kI mol'EkI/mol”, F4E &
_ “kJ”—Eijﬁg

MR RERSLTER, FAlRERF
Hy R BE 5 5 4k

LG FTEEAM N

ERE |
bl R R NRE T BR ]

F Y Mk s R B R it &
RRiER]

A ARERKEARKE AT CO, 94 F & AR
ELRAFHCO, TR a . 2w A LS B MR
KB, Sidm 25 C BN, F L4 B8 Mk o A A 3B L
Tk

2 #r e X, AH/(KJ + mol 1)
%% C(s) —393.5
2R & C(s) —395
¥ 4% CH, () —890.3
i S(s) —296.8
mEh 1 BERRHEM SRR B A7 I

R CH, (g) +20, (g)=——CO0O, (g) +2H, 0D
AH=—890.3 kJ * mol ';S(s)+ 0, (g)—S0, (g)
AH=—296.8 k] » mol ',

B2 AARTEUR S A WA R A A R
RSB EERE MBERFHETH,1 mol 20 5
Flmol ZE SN T AEREN,. GEREHREFR D,
WL E2RZI AR,

&3 MAHERBPEEITE 1 kg CH, ££ 25 C,
101 kPa I S8R GRS /K IR T A S 220

1000 g

BR:4 % 5.56X10" k], 1 % 890.3 kJ -

6 g+ mol!
mol '~5.56 X 10" k],
LM iEsh |
LRGN A T e ae iy 22 0 =0, T 90 A R b
R U0 T 1Y) 2 ( )
AJRBERRIITHE (145 1€ 77 W) — 5 & AH IV JC R 1Y fe
Hr 48k

#“1.7 g NH,, 1 mol C,H.OH"%, & ji #: 4| |

F—E WERNMAGAZN

B. &k BOBR B A2 B 1 mol CO, B BT il Y Al 44 i
SRR

C.OLB M H, MBRGEART 5 0 FH He i £ /0
TR

D.1 mol C#FeA: i CO, B H iy A 2 AR B CO
B AR 1Y 2 £

C WM -RERTIBHIRE ZH AL 101 kPa T

BEWGEAAY., R —E R ETE W RSN ARA

e STEMIREZ A SO, A A% 2B R

THRELSAEWTLE.BIEHENRELR—Z A 1

mol, B 4442 ; S 3ol & H, 89 %% 5 Hon R & & % 5L

A1 mol AAMBERBRESKAAENHE, 5 AT

A H, 89 %V £ %,CEH;]1 mol C KA K

CO, HA B #HTE AR CO B R HERE 2

Ek%.D AR,

2. 30 [ B 2 5 i Ak 25 A AR A 0K
CO, 8 RG8 J5 B Ve B LR 11— 25 ) 2k ]
PG R S ARG i R . T AR G HL, Os ()
IR BE AH |, =—2 800 kJ * mol ', R 31 3&F 4k
fe2 T 2 3 6H, O(g) +6C0, (g)=——Cs Hy, O; (s) +
60,(g) AH,>0 ik IE# 12 ( )
A.AH, 3R 108 g WA KFN 264 g — A Ak [ )

1) 5 7 A4
B.1 mol CsH, O () B BES = T 6 mol H, O Al
6 mol CO, (g) Y L RE 7
C.AH,=-+2 800 kJ *« mol ™!
D.AH,<<+2 800 kJ * mol
D W REXANLFFZTEXNTo,AH, £ T8 B
%A 108 g KAEA A 264 g — R AL BB BT 69 BB
oA £9% 51 mol CoH,, O ()% 6 mol O, (g) 4 4
2% T 6 mol H,O()#= 6 mol CO,(g)# % 4t%,B
B MR AL F TR XA RAA B A EITE
BR B R R, C 4% AH, << +2 800 kJ »
mol ' ,D EA,

3. TR I B 1 2 ( )

A.S(2)+0,(g)=—=S0,(g) AH,;S(s)+0,(g)
——S0,(g) AH,, AH,>AH,
B.C(s, f185)——=C(s,&Nlf1) AH=+19 k] » mol ',

G WA H A B e

LB HI R B B R Be R 2 800 k] ¢ mol !, M

@

1
?Cﬁ Hi, O5 () 430, (2)=—=3C0, (g) +3H, O(D



E&s L

AH=—1 400 kJ * mol ™"

D.EVH 101 kPa i},2C(s) + 0, (g)=——=2CO(g)
AH=—221 k] « mol ', W B B i A9 B8 8 #4
110.5 kJ +

C BW-HREASNASHGEZILE SHZ, T

v S(g)+0, (2)=—=S0, (g) 3% & # # F 1t S(s) +

0, ()=S0, (K EHHEF L . R LA B F

A S N BB R A, BTl AH <<AH, . A 44%;

FZREABRIRE, LA LREESBRTE S, N

LR B AT, B AR RER H G RRE AL

2 800 kJ » mol ', 7 4= 1 mol #] & 45 7 AWKk &~ &

CO, &tk Fo ik & K & # F 2 2800kJ, M

mol !

1
?Cﬁng()ﬁ(s)—O—S()z (g)=—=3CO0, (g) +3H, 0D

AH=—1400 k] * mol ' ,C iE# ; 8 ¥ Ji 49 Mk 42
PRI 1 mol B F DA BB & R = R AL B AL
0B E, W AR ey R R T 110.5 k)
D 4%,

JRBE SRR BRI BE . T e SE . SR N
PERPRBE I AH |, = —2 220 k] » mol '; 1E T 4EHy
JRER AH, = —2 878 k] » mol ' 5 T %t Bk B2
#AH,;=—2869.6 k] « mol ',

(D5 A Se R i # b 2 J5 R =X

(2) AN FKUEIEAR IER 1) 2 UHF BT,
ALBGZ SRR B 1 RE R A AR o S R k2

[ X A E N A il
B.5 TR i il S L IE T Be i £
C.OETHE 5 T hifa e
(3 EVAT 1 mol H. BABe Az W8 A5 7K i H B 34
285.8 kJ, BAT 6 mol Hy &M PN ot 41 A 1 TR
A, S8 G SRBE IR I PR 3 649 kI, NZIR
N RN DS E SR % AN s B
(4) T HTERA 0t AR R ) 5 4 R b B T 4 ) A
PR R Z IR 0 AR, T e L IE T hE L 5 T hE VAR
(9 A H R BN 9 5T Sy
FRAT . (1) MR8 & LT 47,1 mol A5 5 mol
BARAR R & RIS KA = BAC B BT B30 K
= A2 220 k], W Ak e B F o 2 XA G H (@)
+50,(g)=—=3C0,(g)+4H,0(1) AH=—2 220
k] « mol ', (2) B iz K JB Bk 0t B850 K & 49 #
FRETARERERREHGEEZAE L E

* mol ™',

it
a5
aa

EEMME1 WERIMREE (B AR )

10

T {ij:vu..\—n..'

AWML TR A A AL, A EFA;FTIRY
ETIEAR S FHAE AR MR 20 E T I Fe
FTRS>FrPa a4 —H, % BAEAR;ET
BB AH, = —2 878 k] » mol ', F T k%
¥k AH, = —2 869.6 kJ T ET
WA E S T+ T, M4 60 ik = AR A T,
HFTHWETHRALT, % C AR, (DEAAY
MBREGZEH 2, ARV R ETH v, WA E R
x+y=6 mol

2 +285.8 k] mol+y + 2220 kJ « mol ' =3 649 kJ
#4F =5 mol.y=1 mol, W ZRA LK P AAFI
R RARIL A 50 1, (4) 8% 4o 5560 AL S

mol !

B g w20
<5045 K g L ETRGMES kg
2 869.6

~49.62 k] « g ', F T I 0 HAEL A k]« g™!

58
~49.48 k] - g ',

R (DC Hs (g) +50, (2)==3C0, (g) +4H, O
AH=—2220kJ * mol™" (2)BC (3)5:1
DOEAISHHR>IET hE >R T 5

(1D F 5 37 41 7o MR 0 3 i 3 {2 7 2 R
BZF". —FA RPN FIERES N 1,
“ERAMBEREERNMRET AT E D,
ZHAMH ZEA TR BMAESER,

(2) A MK e #i T be B4 R A DL B A T B AR
M. ZaMRERERED WY AT ERE,

(3) A A MK e #4097 iF 5 — = B MR 8 2 Mk e i

R E Q=GR X MRS
HEE oo
LTS,
SRR %
WS R ERY [ _
ﬁﬁﬂ@i AFT T | [t . ;1'* 101 kPa
P RRTLAg g =
ﬁ AT PRI bl 1 mol 445
o . I O
=0 A 3% Pk Mt
RS . SR |
R b ==
;‘-‘j - H w54
VERER AL . [ i:, L 3| P e
we g (w5 -
R R




F—E WERNMAGAZN

BEFIENH (D)
H b %681z A

HMiRE 1 HEHFER
1.E AL 7 2. H (ag) +OH ™ (ag)=—H, O(D)

1
AH, = —57.3k] *» mol™}; ?HZS(L(‘?ZE) +

Na()H(aq)——%NaZS(L (ag) + H,O(l) AH,

—m,

T AL IE# B 2 ( )
ik #AbF r BA  Afe F T e BRI A A

B.AH,>AH,

C.AH , ANBEF R FIEL I Y J2 b #4

D.IAH, |<|AH,|
A B .A T, iR P Fit3THE

. 1
TR E, aiﬁ,/&%ﬁé?@i‘ﬂiz‘i%,éﬁé\? mol

H,SO, ### 8 5 1 mol NaOH B & B , 7% 84 #
FRT 57.3 kl. A2 &4 ffh, sl | AH, | <
|AH, | ,AH,>AH,,B.D 5 E# ; C R, RAIRKRIE
TR, AH, Tt F T P Ao B 69 BB #, EE7

NG H, o — B 80U T K TR R, 0.25 mol
N, H, (@) 58 AR A IR SRS K IR ik 133.5 K
Moat, AR AR T R R Y R ( )

AN, H,(g)+0,(g)=—=N,(g) +2H,0(g) AH
=+267 k] *+ mol '

B.N,H, (2)+0, (e)—N, () +2H,0(1) AH=
—534 k] » mol !

C.N.H,(g) +0,(g)—=N, (g) +2H,0(g) AH
=—133.5 kJ » mol™!

D.N.H,(g)+0,(g)=—=N, (g) +2H,0(g) AH

= —534 kJ * mol
D f##r.0.25 mol N, H, (g) &M B4 & R A Ao
S AR, sk d 133.5 k] # %, 1 1 mol N, H, (g)
TR R R A A A S KB, 2t 133.5 k] X4
=534 k] #%.DREH,

FAIRE 2 BEIR BREREL
3N OC T R be Y 38 TE 0 Y 2 ( )

A. B a g LIS FTBRBERTE 1 mol CO,

11

SR o k) AR U 2R 20 R e IR Y
b= AN 2GH, (9 +60, (g)=—=4CO, (g)
+4H,0(1) AH=—46 k] * mol'

B.OKs W 2 R AL O S Bl o O R R

1
CHg()H(g)-O—?()Z (g)=—=CO0, (g)+2H, (g)

AH=—192.9 kJ « mol ", 1] CH,; OH (g) iy
oK 192.9 kJ » mol ™!

C.H, (@) Ay BB #J2: 285.8 k] » mol ', M 2H, O(g)
——2H,(9)+0,(g) AH=-+571.6 k] *» mol !

S [ — 1
D. FEFERABEIIE 2 800 kJ + mol ™! ,FHJECG Hi, Os ()

+30, (g) ——3CO0, (g) +3H,0(1) AH =
—1 400 kJ
D f#E. TH IR A 1 mol THF AL 5 KB
ey F LA iR T RGO RBE A 1 mol FEA
SRR A 0 F T T B 5 MR ) R A
AL AKBAE AAGRERZ 1 mol AAL A
AT E RRSRA B R E, N 2H, 0D
—2H,(2)+0,(g) AH=+571.6 kJ *
C 4%,
WO RN, 15 g B CHET BB 1, 2-Z I R
(H,C—NH-—NH—CH,) 5¢ 4 A be A= il — & AL B
SRS KL 50 k] PR A F T 1. 2-
R T ( )

* mol !

11’10171 )

A.AH=—1 000 kJ *+ mol '
B.AH=—1 500 kJ * mol™'
C.AH=—2 000 kJ * mol™'
D.AH =—3 000 kJ « mol '

C #@#H.1.5¢1,2-=9

1.5 ¢ 1
08 ol BT =
60 g - mol | 40 mol, B ¥A 1 mol 1,2-= W X B

AR A R = B AR A AR Ao ik
F 4 40X50 kJ=2 000 kJ, B 1.2-=
# AH=—2 000 kJ » mol ™',

A BRI E 0=

s KB R g A
O B G KB



E&s L

DL
W I

AH

CcO CH, S BE

—5 461.0

il L R AR f E AR Bl fe

.8

—1 366.8

—283.0 —890.3

ZUF LA
( )
A.CO B.CH,
C. 52 b D. LB
B R dRE R 5 M e B AR R 8 # =, CH,
He CO, RV, RMARA IR ZFH"E L, %
it B,
6.5 2H, (g) + 0, (g)=——=2H, 0D i & o 1 B
AR AL N T 7R T A DG B IE 1 2 (

4H(g)+20(g)

=2
29 ==N

~—

| AH,
| 2H,(2)+0x(g) | v
AH, '
2H,0(])
0 RhidE

1
2

A.AH, <0

B.AH ;2% S 8 B #4

C.AH, RNJ& H, YRR P

D.AH,=AH,+AH,

C BW-MHRERBFTTo, BoTHEALEETHA
ERFEBFOKRMAZ, L AH, >0,A AR A

B G B R F AT RO A 5 B R AL F 4
BAMREZLELZ, M AH, AAERT R L RS
TFTEM AR EEA,AH, <0, RAZR K6 R,

AH% %]7?{‘)5\&&’]);\&%}{:7]3 ;)h:'%%‘i%;AHg ;JE 2 mOl
H, T AR B R Z, 3R 2K MBE#R,C

FREHAREEFT 4 AH,=AH, +AH,,D 3

AiE
7. I AUR I B 2 ( )
ACHERP K ERM H (ag) +OH™ (aq)
—H,0() AH=—57.3 k] » mol ", 1] 20.0

g NaOH [ 1A 5752 5¢ 4t fL i 28.65 k]
1 At
B.BHIIE THe(e)—R T hi()
Lo LU IE T befe
C.S(2)+ 0, (g)=—=S0, (g)

AH <0, 7T

AHI?

EEMME1 WERIMREE (B AR )

12

S(s)+0, ()=S0, (2)
AH,>AH,
D.2H, (@) + 0, (g)=—=2H,0(]) AH=—571.6
kJ « mol ', 0 H, M8 BN 571.6 k] « mol !
B f#:20.0 g NaOH 4 0.5 mol, 5 # &8 7 &
A 28.65 k] A&, i T NaOH B 4k & T A&
AR E B R F R T 28.65 k] A AR ET
REHAAFTIRAEA T N ETRELAGEETS
FHRTHR.MFTRELE.BEAH;FEH S(2) L
HeiE & T SC(s), M1 mol S(g) 7 4 Wk Kk ok 4
EEZH T 1 mol S(HYZAERBEREWEZ, T
AH, ,AH, ¥ F 0.3 h e #h 34 % ,AH #9184
LR AH L <<AH,,C 4532 5 AR 38 MO oo 52 3L,
m H, 89 R K A 285.8 k] -« ',D AR,
8.N, O Fl CO J&¥5 YA, /I 7E Pr, O R MFE AL h
EARLVH BN N, O(g) +CO(g)==CO, (g)
+N, (@) AH A AL SN ¥ 5 72 Ak i 72 (]
D Mg A8 bt 82 (& 2) IR B .

AH,.

mol

E,=134)] - mol!
E>=360kJ * mol!

N,O Pt,0* co, 1
"o B
N, P05 co | -
aEuE
il 2
T 436 3% TF 1 1 2 C

ALHHE 1 A 51L.N, O(@)—>N, (g) ,CO, (g)—CO(g)
B.i & 2 AT, AH = —226 kJ » mol
C.oH T 592 BLEE AL 75 A W 1) 2 W 4% 1 4h 78 P, O
1 Pt, OF

D. H1 &l 2 BTR3N8 396 B 7 2 T30 R
B f@#Hf:-%H8 1 4%,N,0(g)—>N,(g),CO(g)
—>CO (@), A4 iR; WA 2 %, R & AH =134
kJ » mol ' —360 kJ « mol '=—226 k]
EH;HA 1 ,PLO" AEAAN, HiLTREPLE
BE B3 P ANA L C AR i B 2 4o, 38 R A R
BR D A%i%

9. 2 AN O FR 43 H M B (4 B AR 1 T R R

«mol ',B

F Ay gt H-H|C—H | C—C|C=C| C=C
HRE/
436 413 348 615 812
(k] « mol™")




F—E WERNMAGAZN

Q—EAM T HC=CH 5 H, ZAEMMBRE  Hh L IR B0 ) B
AT LA 5 AT BRARARIBRE R SE LB A 80 K N B, TR B A K
S I 25 9 i  SAH = R A b e A — R 80 B A i
(1) B iy HC=CH (g) 5 H, (g) & I & i 5. # 4 T4, HC=CH.CH, =CH, 5 H, # #»
CH, —CH. (@) iy fk 27 J5 2 5 BB AH H AT 0. 8 kAR

&R . (1HHC=CH(g) + H,(g)=——CH, =CH, (g)
(2)5 y HC=CH(g) 5 H, (g) W £ M CH,CH; () AH=—193 kJ * mol !
Ay B A7 D5 e o (2)HC=CH(g) +2H,(g9)=——CH,CH, (g) AH
(3) 5 i CH, =CH, (g) 5 H, (g) & I 4 i =316 kJ » mol "'
CH, CH,; (g) 9 # b ~7 J 2 5 (3)CH, —CH, () +H, (9)9——CH;CH,(g) AH

. =—123kJ] * mol "
() i A S5 e R AA R IR | (O

BT RMNARRYITE

1}@%3@%/—\5@5@%@%2&&,@ o o5 307 S A 00 I R — 20 B SN R B
2,38 5o B 7 O A R RS S B R R B 2 2 RE AT N AR AR AR DL K ﬁﬁ%,ﬂﬁﬁi@ﬁ%fi

_________________________ D - B
— EER 3.EX
1.NE L B AT AR AR 18
YR N AR BELRE
/\’f‘lﬁ%}i}_p T L/FEJJTCE/JJI ﬁ%ﬂﬁﬁ%bﬂé Y 57 AR A B R N
9 Ho A AR L I
2. B A I A | Rk
(D%%ﬁf%ﬁm&\%ﬁ\wgm%#y%ké U
G, SRR RTL. FIF 25 87 2, n] LA )
i NN
)T ERRE AP AL W SR, SR e (E - RERMETE
. LSRR

B A 27 T T AR A T L1

&?{f § FIL A,

illxj( LQA@& o7 5 e A C BB AR R CO 1Y e

//m 5 L

L OC(s)+0,(g)=—=C0,(g) AH,

| : 1 .
M AH=AH, +AH, =AH, +AH, +AH. . - OCO(R + 50, ()=—C0.(x)  AH,




mEilEG wF O ERMEMNE1 WERNERE (EAZNR )
) ﬂ%,‘ Ef }‘ H
2 C(s) +— ()Ag)—u)(gmﬁfiﬁ&ﬁ AH, L R R
AHl :AH+AH2 ,IJ_I\IJ AH:AHliAHZQ
K AH . (2) A2 Iy 2 B
(D B LA
0 Rk p A LIFIHO—O, Bl L(s>+ o (g)—
CO(2)t50:(g)
CO(g) AH=AH,—AH,.
AH AH, E—
C(s)+Ox(g) AH, COxg)
SEH s
_________________________ (FS8RE 00
EE%H EHrERENERS N A ## N,H, (9)+0,(g)=—=N, (g) +2H,O0(1) AH=
- —632 kJ + mol ™',
SRTER [iﬁﬁﬁﬂmo
BN, H, )% — A6 B 89 K 45 JE ik AL 2 15 8 % rrn N S
1.(2023 « #FiRAF A ¥ i) BAE AT
RN A (it BAL L R A E) A, TR T4 TR R &
1
e A A A @?Nz(g)Jr%Hz(g):NHg(g) ) AH —
EEN 1 WS RIS T SR A U I 23 7 A R IJ + mol !
RAMKZES o RER, FHEE M 1 mol N, N(g)+3H(g)
i 642 kJ B EE, T anfar B 5 % N B Bk 2 ~. 2 NH@2H()
T “ g)+2H(g
7 THAE 16 g WS i3 209 ERN: 3 =
—_ . s >3 = S w s - = N(g)"’jHZ(g) %
BR . AEMFPRAIAER WL FFTEX S % NH,(g)+H(g)
DI on
N2H,1+2H2()2 _Ng +4H2()”&_’£)& 1 1 N2 ji sfé]'l S l § g
o | ~m0 ? j;zN@HZm@) % NHg)
4 642 k] #4 #F, MR # A F 542X 4 N H, (D P
|§=EN

+2H,0,(D=——=N, (g) +4H,0(g) AH=—642 kJ -
- . 9 . 16 g
mol ';16 g RAMM Y AW E A - =
32 g » mol

0.5 mol, M {4 16 g AR B #HFT A 0.5 X
642 kJ=321 kJ.
EwH 2 BN H, (2)+0, (2)=—N, () +2H,0(g)
AH=—544 k] » mol ' EERERIE TN . N-—N.193
k] « mol ' ,N—H:391 kJ « mol ',O=0:497 k] -
mol ',O—H:463 kJ - I 28R B R B
BZ2/7 ¥ H,O(D——H,0(g) AH=-+44 k] +
mol ", ] N, H, (@) F IR £ /b9
R ARYE AH =R w4 69 5L 2 Fo — A R 4 09 5L AL
Z A R AR A 2 k] » mol ', (4X391
+193+497) — (463X 4+ )= —544, f#4F + =946
# H,0(HD——H,0(g) AH = +44 k] » mol
O.N,H, (g)+0, AH =
—544 kJ - #QO—OX2 T

mol™!,

OF T F =iy

mol !

14

R = A N R X - B 1 O
WERHEFRARET RGBT E TR Y4654k
EREA R i 2, 98 P 4IET L,

L1 3
JS’LEL?NQ(Q +?H2 (g)=—=NH; (g) % AH =

(473+654—436—397—339) k] » mol ' =—45 k] «
mol ',
ER.—45

2.(2023 « A B WA ¥ k) B AR 8 R ARk 2 s
K. O30, (g)=—=20,(g) AH,=+285Kk] -
mol !

@2CH, (g) + 0, (g) —2CH;OH (D)
—329 kJ + mol™!

M i @CH, (2) + 0, (2)=——CH; OH (D + 0, (2)
W AH, = k] « mol ™',

AHZ

ﬁﬁhﬁ%é%iﬁ&ﬁ%ﬁd@*@%%&AHs



1 1
=_-X(AH,—AH,)=—X(—329 kJ *» mol™'—

2 2
285 kJ « mol™')=—307 kJ » mol™',
ZER. 307

ADZEAIRINO L CO ¥5 Yeist, ¥ K B ROV AnF

1.2NO(g) +2CO(g)=—=N, (g) +2C0O, ()

AH =—746.5 k] » mol !

[.C(s) +2NO(g)==N, (g) +CO,(g) AH=

+172.5 kJ » mol !

ElR T, C(s) 5 CO, A i CO By b2 7 2 X

H o

(2N H, F1 H, O, I&A TR K H e, 2 A

D16 g WA N, H, Fl 2 5 8 SR A N, (g) #l

H, OD it i 310.6 kJ [ #E ;

@2H,0,(Hh—0,(g)+2H,0

AH=—196.4 kJ * mol™',

MR N, Hy (D + 0O, (@)=——=N, (g) +2H,0(D #y

AH= kJ « mol "N, H, Al H,O, M

AL N, (@) At H, O(D A k24 5 # 5oh .

(3) B A1 O 2Mo (s) + 30, (g) ——2MoO; (s)
AH,

@MoS, (s)+20, (g)=——=Mo(s) +280,(g) AH,

®2MoS, (s) +70, (g)=——=2MoO; (s) +4S0, (g)
AH,

W AH, = (H& AH, . AH, BB 3R
TN STER N @ H A 0.2 mol MoS, &l L , M|
R BTN mol,

R (Do F i X 10438 E 5T,
w Il — 1 7T4:C(s)+CO, (g)——2CO(g), M A
AH = (41725 k] » mol ') — (— 746.5 kJ -
mol )=-4919 kJ « mol ', (2)16 g #& & N,H,
B R E A 0.5 mol, 5 A FAA R A RN, (g)
Fo H,O(D 3 310.6 k] #9342, %L 5 sk A 4L 3
F# X :ON, H, (D40, (g)——N, (g) +2H, 0D

AH=—621.2 k] » mol ', X 42:@2H,0, (D
—0,(g)+2H,0() AH=—196.4 k] » mol ',
BB EHEZE, HO+OTH: N,H, (D +
2H,0,(D=——N, (g) +4H,0 (), M & AH =
(—621.2 k] » mol ')+ (—196.4 kJ * mol ') =
—817.6 k] » mol ', () A FEFREXD~

15
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Q@ REEHEE, HO+OX2 THF:2MoS, (s)+
70, (g) ——2MoO; (s) +4S0, (g), M H AH, =
AH,+2AH,, REQ ¥, MoS, 52 & R #l , # A AL
A % MoO, #= SO, , & 0.2 mol MoS, #m & &,
W #£ 4 & F 4 2.8 mol,
EE.(1HC(s)+CO, (e)—2C0(g)

AH=-+919 k] » mol ™!
(2)—621.2 N,H, (D) +2H,0, (D=—=N, (g) +
A4H,0() AH=-—817.6 kJ *» mol
(3)AH,+2AH, 2.8

rrrrr FF B mmmmm
BEZHTRTE AH B '

Mot B E T B A L R MFET
M| — X AEC R LE T RN FIFER,
FHEERALET RN I EH -5

HRAE B AR 2 O 22 R by SR A A R A
B LR RAENC R ETEX

WRCE T RPN E Sk, RN o
Z AR A B R AL

ESEY R HEitE
[(RRiES ]

“TRKR " TRERB Y G AE L 26
FLAHTIREKESERBEESTH RO EKKRE
SR, H SR K HLAE K RP T K B, B b AR AR A
ST, TR R RR AR ZO TR B R A

2 : OCH, (g) R RALEH Ty 890.3 kJ » mol '
@1 mol CH, (@) A5 4% il CO () Al H, O (D
B 519 kI #i .
mEh 1 5l CH, (@) Ry b7 )y B,
#R:CH, (g) +20, (g)=——=CO0, (g) +2H, O ()
AH=—890.3 kJ * mol ',
mEh 2 5l CH (@ ARy =,

— 3
&R :CH, () +?()2 (g)=—=CO(g) +2H, 0D

AH=—519 kJ » mol™!,
B3 41 mol CH, () TE m g O, (g) HABEAE I



E&s L

CO(g) .CO, () F H, O, Jit H1704.65 k] 4, it
B CH, (g) 58 4 BAbe FIAS 58 4 MR b 1t ) o 1 2t 22 I
Fom BIH,
B7R:1 mol CH, () m g O, () ¥ Mk A & CO(g),
CO, () F H,O) , 3k 704.65 k] # %, & %AW %
# CH, (g) # x mol, ] R % A ¥k ke 4y CH, (g) &4 i
4% % (1—x) mol, WA z mol X890.3 kJ « mol '+
519 kJ + mol ' X (1—x) mol=704.65 kJ, f&#F = =
0.5, % CH (@) R A MBEFRRZ MBI R X
¥4 0.5 mol 0.5 mol CH, (g) %
AR B #£ 1 mol O,,0.5 mol CH, (g) R % A Mk 8 74
#0.75 mol O, , M 2K #£ 1.75 mol O, WA m (O,)
=1.75 molX32 g » mol ' =56 g,
LR iE SN ]
1T CH, LR 5 NO, AT LA B &8 AL i 75 e
il -
DCH, (g) +4NO, (g)——4NO (g) + CO, (g) +

: 0.5 mol=1:1,

2H,0(g) AH,=—574 kJ » mol !
@CH, (g) +4NO (g)=—=2N, (g) + CO, (g) +
2H,O0(g) AH,

E 1 NONO, TR A AR 00 % B2 2 A8 5 54 F &<
W17 5,16 g W e FNZ TR A UM 58 4 g 2
N, CO,  H,O (), i i 1 042.8 k] Yy #v ik,
AH,%F ( )
A.—2097.6 kJ « mol !

B.—1 160 kJ * mol !

C.—1394.4 kJ « mol !

D.—925.6 kJ + mol

B @ :NO.NO, &G EEZME F4TF
RAEEN 174, N RS ARG FH M5 TR
F=17X2=34,%& NO 89 Re4 =4 . NO, 854

30 g * mol 'Xx+46 g+ mol ' Xy
Tty

y=3: 1, A& AP
NO.NO. ¥y # g2 A 3+ 1, 3% & M 24

ReGEA vy, 0

=34 g+ mol ', fE1F x ¢

1
?((D—f—@)%?‘ CH, (g) +2NO, (g)=—=N, (g) +

AHZ
2 s

CO, () +2H,0(g) AH=—287 kJ * mol '+

. ey _m_ 16g
16 g THRE MR FA 0=, 16 g+ mol |

EEMME1 WERIMREE (B AR )

16

1 mol,NO 5 NO, §4# CH, ¥ e = 45 3 A

L +2 — 1mol

- —_ mol,

%\%,#ﬁﬁ’ 42 BfF xr=2.4 mol,y=
x =23y

0.8 mol, M5 NO #= NO, B & ¥ It 69 4 Ji 09 =
5% 4 0.6 mol, 0.4 mol, R E 4,16 g Tt Ae
ZREAR T 2R AR N, . CO, \H,O(g), 3%
1 042. 8 k] # # &, W AH, X 0. 6 mol +

AHZ
2

—1042.8 kJ,AH,=—1 160 kJ * mol ' ,# B &4

(—287 k] » mol™' + ) X 0. 4 mol =

¥,

2.(1)0.3 mol 2w REMEL Bl e (B, Ho ) 1R <

BRIE L A B 25 = S A 0 AN 9 S K 649.5 K]
i, b 2 O R U ;
g2 %M H,O (1) — H,0 (g) AH =
+44 kJ « mol ', 0 11.2 LGAR#MEIR M) 2000 58 42
R A B A AS K B M B B S kJ.
(B M H—H #HE N 436 kJ » mol ', H—N ffig
9391 kJ « mol ™', AR # Ak 2= Oy B L N, (@) +
3H,(g)==2NH, (g) AH=—92.4kJ + mol™',
M N=N ##fig &
(3)1 mol AR5 & & & <N A BLK 28 SR
483.6 kI, 5 iz W i Ak 2 7 B L
A1 g IRFEHAC IR S KR 2.444 k], 5 1R 3%
INE SRR R 2 T R
(DOF 11.2 g KOH AMHEMHK S 1 L 0.1 mol » L'
(9 H, SO, %W SR 11,46 k] B9 1% 8 T
S ) Al 27 O B R .
GBH:DCs)+0, (g)—CO, (2)
AH,=—393.5kJ »
@2C0(g)+0,(g)—=2C0O,(g)
AH,=—566 kJ »
TiCl, () +0, ()
AH,=+141k]J »
N} Ti0O, (s)+2Cl, (g) +2C(s)
) AH = .
fEMT (1) Tk (B, H) £ R A TR B, £ RE S
Z A F ik 5K ,0.3 mol A A B, Hy MR8 aF 3%
# 649.5 k] 4%, 1 mol & A& B, H; BB as0

mol ™!

mol !

mol !

TiCL (s) +2CO(g)

10 .
649.5 ijgzz 165 kJ #6 &, B bz BB & # AL
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$ 4K 4 BH, () +30, () —B,0, () + | #% .0 1 mol H' 41 mol OH K&k # 11.46 k]
SH,O() AH=—2165 k] » mol s ek L F MmOl e e e A
1.2 L : 0.2 mol
HZLAE B OB RS EA S ol ©  #FRXH OH (a) + H' (a)—H,0(D)
0.5 mol,0.5 mol &4 B.Hy, B Et RE S =414k AH= —57.3 k] * mol™', (5) & & # & 4& 7 4=,
—mAe R A KAk 2 165 kI X0.5—=1082.5 k] 4 = @+2XD—@ T4 TiO, (s) +2CL (g) +2C(s)
F.1.5 mol i & KA E B A 44 k] X 1.5 = TiCl, () +2CO(g) 8 AH =[141+2X (—393.5)
66 k) 3. B 0.5 mol LA ZMEERAMBEERAL  —(—566)] k] + mol "=—80 kJ + mol *.
KA 0 A TR 10825k —66 kI=1016.5 k], | . (DBH, (@) +30, (—B,0, () +3H, 00D
(2) B R 8 AH — BB # 8 648 i — £ R4 S48 AH=—2165 kI » mol ’
b N=NGEAER oL Bk o +3X 436 kJ » mol ! | 1016.5
—6X391 kJ » mol™'=—92.4 kJ » mol™', #%1F x (2)945.6 kJ » mol !
—045.6 k] » mol ', (D1 mol RALEAFALA | (H)2H, (@) +0, (@ —2H,0(g)
B A B A A 483.6 KRR B AL E AR AH = —1483.6 kJ » mol !
% 2H, (g) + O, (g) — 2H,0 (g) AH = | (0 L0, (0,00
—483.6 kJ + mol 3% 1 g KA RR S KK 2
2,440 K], 0 18 g K R ALAEAC KR A KK A AH=—285.8 k] + mol™*
2.444 kI X 18~44 k], ¥ H,O () —H,0(D  WOH Go)+H' (a)=——H. 0D
AH=—44 k] » mol ', &% 69 M # &= 1 mol AH==57.3 kJ » mol
AR AW E AR EHRE. w AN g (580Kl - mol !
ThEAWBREWBRFFRIA L O+ (> RERIPW o)
Lop—nom ap=tEHml] AR
PO mol ) = 28581 mel . SUm | EEpE
D112 g KOH s e e s 26— SR we | e R
o8 P S g mol T ma, iRy A ||
0.2 mol.1 L 0.1 mol + L' 8§ H,SO, s A He | HEELX il %
i T e 51 ||| em
MR EH 2X1 LX01mols L' =0.2mol, | HEEWEQRMEH A Ed
0.2 mol H' #» 0.2 mol OH gkt 11.46 k] #
BEFEM ()
Bib*-6sE Niz A
MiRE 1 EHER © AAH,<0
LLI/Li,O Ik 7 MR RS MR . FABLES  BAH HAH, +AH =AH,
2 () CAH,>aH;
i + O (g) AH; AH | 106) D.AH,+AH, +AH3+AH4+AH—+AHG:O
A, [AH4 O BRI LA BRI LA o 4
2Li(g) 0(g) AH, L OARRTHIRPEM,AH, >0,A S 17&-@3 Hr
o, fam  RETa R RS SRR B R A
2Li(s) +%Oz(g)  FLAH FAH. +AH +AH +8H; =AH,.B.D

A% ,C B,
17—



=g wF
2EKWE AR O B =4 R, HoR B R A 4
(TiO,) , T BB N

. . B,800 C,Ar __.
TiO, TiCl, Ti

EA.DCs)+0,(e)—CO0O,(g) AH,
@2C0(g)+0,(g)=—=2C0,(g) AH,

@ Ti0, (s)+2Cl, (g)=—=TiCl, () +0,(g) AH,
N Ti0, (s) +2ClL, (g) +2C(s) TiCl, (s) +
2CO() W AH H ( )
A.AH.,+2AH,+2AH,

B.AH.,+2AH,+AH,

C.AH,+2AH,—AH,

D.AH,+2AH, —2AH,

C . 3Q+DOX2—OT#,TiO, (s)+2Cl, (g)+
2C(s) TiCl, (s) +2CO(g) AH = AH, +
2AH,—AH,,
3.Mn*" L HL O, 43 i 0 I R 2H, 0, (1) ——

2H2()(1)+()2(g) AHlv;H;&ﬁ$RIEﬂDT@E?mo
H,0, Mn?* 0,
I X
Il
H* MnO, H,0,
A OB RG22 g AH W R T B RS Z2 AH
CBin Ty I A Ao 5 i b Al o T o B O e
BRI ( )
A.AHI_AHZ B.AH|+AHZ
C.ZAHliAHg D.AHlizAHg

A B .dBATmR piEsE%h H,O, +Mn" ——

2H" +MnO,( ) . MnO,+H,0, +2H" ——Mn’"

F2H,0+0, A (1), A% R & T i A R A8 e
¥4 .H AH,=AH+AH,,AH=AH,—AH,,

4.4 )8 Mg il O, A= il MgO B9 6 52 L B #A G (B
570 kJ » mol D ANF B /R . HSLATHFIWT AH 2

( )

-I'R

6. :D2H, (g) +0,(g)=—=2H,0(g)
@H, (g)+Cl,(g9=—=2HCl(g) AH,
@4HCl (g) + O, (g)=—=2Cl, (g) + 2H,0 (g)

AH
®N, (g)+3H,(g)=—=2NH;(g) AH,
®2NH; (g) + 3Cl, (g)——=N, (g) + 6HCl (g)
AH;
A ICT bR SN K A 8 T A A ) ( )
A.AH,>0,AH,>0
B.AH,>0,AH >0

AH[

EEMME1 WERIMREE (B AR )

18

Mg(s) +50:(2)
141 \ \ 247&
Mg(g) O(g)
2 201‘ A H\
73916

Mg*(g) + 0*(g)
A. 4725 k] » mol™"  B.—725 k] » mol!
C.+1929 k] e mol™" D.—1 929 kJ » mol™*
A R ARBEEAET 4. 14142 201+247+
AH+(—3916)] kJ » mol '=—602 kJ * mol ',
g AH=-+725kJ » mol™!,

MIRR 2 RE#BNITE
5. %1 F,0.01 mol « L"'MOH & pH H 10,

H1: 2MOH (aq) + H, SO, (aq) =——=M, S0, (aq) +
2H,O(l)  AH, = —24.2 k] » mol '; H (aq) +
OH™ (ag)—H,0() AH,=—57.3k] * mol™',
MOH TE/KE RPN AH K ( )
A.+33.1Kk] -
B.+45.2 kJ -
C.—81.5 kJ +
D.—33.1 kJ -
B fE#.4&%EA P 0.0l mol -
pH=10 % MOH # 35 #. MOH & & 5 s it &
Fe B T A& A A A MOH (aq) ——
M (aq) +OH (aq) AH.H' (aq) +OH"
—H, 0 AH, #¥% %%

MgO(s)

mol !
mol !
mol !
mol !

L™' MOH &z & #

Caq)
4 AH,=2(AH

1

2 —AH,=(—24.2 k] -

1
molﬂ)X?—(—W.S kJ -

mol ' ,B E A,

mol™')=+145.2 kJ -

o %- ﬁll b

C.AH,=AH,+AH,

D.AH,=AH,—2AH,

D f@fh.H, £ O, PRBEAR H. O, AKX,
PP AH,<<0,H, £ Cl, *F ¥ A i HCL, 2 2% # %
LB AH,<<0,% A 842; A4 R A BB A K # R
BLAH, <0, % BARREEZHEZE REQ=
@®+O®,,

3

43 3AH,=AH,+AH,,% C 4% ;3

EMEAEBEO=D—-Q X2, AH, =
2AH, ,# D EH,

AHli



7.4 .O2H, (g) + 0, (g)=—2H,0(g) AH,=
—483.6 kJ + mol ! ®@H,(g)+S(g)——H,S(g)
AH,=—20.1 kJ * mol™'
T F) ] W — 5 T A Y ( )
A ORHL, AR RBEIC 241.8 k] » mol ™!
B.HO.@%1,2H,S(g) + O, (g)——2S(g) +2H, O(g)
AH =—1443.4 k] *+ mol '
C. @ v 1 i & 72 4k mT ] 4n [ 6 7

H,S(g)
=---Hy(g)*+S(g)
Ed ki

D47 S @) F i TS TS i KT 20.1 KT
B f@#. R pOF AR H,O(g), s & & 49 ¥R B
AR H,OD , 3 & A8 R 4 K F 241.8 k] »
mol ' AR RBEEHTE. HO QX2 TH
2H,S(g) +0,(g)—2S(g) +2H,0(g) , W H AH
=AH, —2AH,=(—483.6 k] » mol ') — (—20.1
kJ « mol ') X2=—443.4 kJ » mol '.B £ ; L &
QAMRKBE T R mh A LTS T ERDE
HOZRZE.CHEZ:FRENS(QEANEES
T S(OEARE, MR EQ P &RAE XA, 5 #
D F 2001 kJL,D AR,

A O S ) SRR A AN R TR

= C—H | O=0 | C—C H—O
B RE
413 498 x 465
(k] « mol™")

F e B BRBEH A 890 k] » mol ", Kl B f (1) 4%
PeFH 395 k]« mol 'L IZ LB HH R AFAE C—C
H ARG H BT Ry IE DY AR, W)« R (C )
A.619.7 B.196.25

C.392.5 D.1138.1

C R MEBRBEHREZLTE H.OCs)+0,(g)
—C0O,(g) AH=-—395 k] » mol ',@CH, (g)
+20,(g)——C0O, () +2H,0(1) AH=—890 kJ *
mol ', R EHEE,Q—DOH .CH, () +0,(g)
—C(s)+2H,0(1) AH=—1495 kJ » mol ',
W T AR L B @ik P, BN R TR
AANAC—C,HEACCH2AERTEA. KAEAN
BRFTMAG C—CHB A2, bR EKEHEEE
XA AH=R By Satst — ey S 4Lt
T4 :—495 k] » mol ' =(4X413 kJ * mol ' +498 k]
emol )—(2x kJ » mol ' +4X465 k] » mol 1),
it A AF 2 =392.5,
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9.N, Al H, 7ML i & M2 M SRR LS

S 7 o A G ] i 7 R v W5 S A A £ 57 2 i A9 4
i ad ARiE)

N+3H
I
_ 314
- LN_H+T2H
o
= 389
-
i 1117
EE/ 1400 980 NH,+H
: .
Jm
558 4626
Lo/ S SR SO 11
7N 1N ks a T
é;.l 2 +Zad ad 1N£—-12mi NH}::H3
27 3y ¥
722 Nyg+3Ha 2H.4 H.a
o SR 3t A2

(DN, 1 H, &8 NH, () Bk i

(2) T B0 B I i A v i A ) R (HL 5 B

P55,
1 3
A.?szl JF?HZ (g)g’N;\d +3Hﬂd

B.N.y+H,—>NH.

C.NH...+H,,—>NH,,,

D.NH;,,—NH; (g)

(O HEREJEIR A F o 1 mol fh2# 5 B AR
JEF P I RE B . NH, o N—H 973 g

kJ « mol ™' (R B — i /NED .

R (DRFEE AL T, 2R 1 mol NH; 7
o #F A 46 k], W N, F= H, & NH; (g) 8 # 4L

s . 1 3
?—Aﬁﬁii&%?Nz(g)+?Hz(g)«iNH3(g) AH
5 1
=—46 k] e mol ™', (AR IER F15 8T 4 ’?N2ad+
3
?Hz(g)HNad+3Hadi‘7€7}’ifﬁl¢3‘i%—¥-7Nad+Had4’
NH.,.NH.,+H.,—NH...NH;,—NH; (g) P

R, (3)ARIEE P A8 T 4, NH, (g)—>

1 3
?Nz(g)+?Hz(g)—>N(g)+3H(g) T BB At

2 1117 kJ+46 kJ=1 163 k], NH, ¥ N—H & -F
iﬁé&%ﬁ‘é%}% k] « mol '&387.7 k] » mol !,

1 3
§$=<1>?N2(g>+?HZ(g):NH3<g> AH =

—46 k] » mol™' (2)BCD (3)387.7



E&s L

b BxiEshiaE

£ 75 1

FBTES
(% 1%
1F 55— J2 R B
£ — J2 W3RRGS B B
£33 &3l

TRAE B RRYFRS ARRALBLAAR
WA EERASZ . BT AR AN & Ttk A
SUBL T BE S MR 40 RA

FRE RE#HRMNITE

iEh 1 R N E Y R EERE L A RN Y R A

H—H

C—H|C C=0CO) |H—O

413 436 1075 463

(1)CO,(g)+4H,(g)=——=CH, (g)+2H,O(g) 1y AH
VoE 2

BIR:AH =[(745 X 2+436 X 4) — (4 X413+ 4 X
463)] kJ + mol 270 kJ » mol ',

(2)CO(g) +3H,(g)——CH, (g) + H,O(g) i) AH
Vo2

BR:AH =[(1 075+436X3) —(4X413+2X463)]

kJ -
(3)CO, 5 CH, &b E %, Hl5 4
AL

mol '=—195 k] «» mol ',

T CH, (@) +

CO. (g) 32 /Wi i AH
V200N

?EH_T:AH:

2CO(g)+2H, (g,

[(413X44745X2) —(2X1 07542 X
436)] kJ » mol '=-+120 kJ + mol ',

EEN 2 R BRA G B TR A RO v Y A
Ak,

CH,-CO, ffb 5 % & i & CH, (g) +CO, (g)=——2CO
(9)+2H,(g),

B DC(s) +2H, (g)——CH, (g)
k] + mol ';@C(s) + O, (g)——CO, (g)

AH = —175
AH =

EEMME1 WERIMREE (B AR )

FA“F i o RA ="

20

FAFRE PG E TR

—394 kJ « mol™! ;@C(S)+%()g (g)=—=CO(g)
AH=—111 kJ *» mol ',

(L& CO(w +%()2 (g)—=CO, (g) ) AH 2
2y

7. @O~ DFF COp) + 5 0. (——CO. ()

AH=—283 k] * mol ',
()RR R CH, (2) +CO, (9)——2C0(g) +
2H, (@) AH J2Z£ /b9
BR:. oSty £ X, A2 F R ZHnHCS,
0, (g) RIEZ AT, B X2—DO—OT4#:.CH, (g)
+CO, (g)=—=2C0O(g) +2H,(g) . M A AH=(—111
k] » mol ') X2—(—75 k] » mol™') — (—394 kJ -
mol ')=-+247 kJ * mol ',
[ 50 g% 2 |

‘R R R AEITE
(DA T #E L S 2 5 SO Y &) i
JBT 14 B E L
(2) W) o ) S i < AR 4l S 1o 400 114 5 R
SERETE L, AH = [N W 19 R R RE
HEfe
() PRBER AT IR D) IR BT th A B iR 5 CRTHR WD) AL
WA Qu=n (AT A X [AH |,
(4) 3 s A2 o0 B 2 A Al 2 0 B AT E AR A A
T3 A, FEAT I G A7 e R A as B SR
Hindb 7 f Xy AH .
FEE REBRBKNMEE

(4

AR A Y S
— M Y

BB T R Y R

B CO, H, & CH, B S M 3R R
DCO,(g) +4H,(g9)——CH,(g)+2H,0(g) AH,
@CO,(g) +4H,(g)—CH, () +2H,0() AH,
R :.AH, 5 AH, BJR/D,
BrR:EAEOAERAESKRILERE QA KRS KK #K

Y .AH,>AH,,



iEEh 2 S R A1 N ) SR A
DS(g)+0,(g)=—=S0,(g) AH,;
@S(s)+0,(g)=—=S0,(g) AH,;

@2H,S(g)+0,(g)—=2S(s)+2H,0(1) AH,;
@2H,S (g) + 30, (g) ——280, (g) + 2H,0 (1)

AH ,;
®8S0,(g) +2H,S(g)——=3S(s) +2H,0(1) AH;,
(LR L. AH, 5 AH, W R/N.AH, 5 AH, 1y
KN,
BR:FEHS(OELANGEERT S(HORALANEE
.M EFah S(g) TAMB A R SO, () e &
%.% A AH,<<AH,; ¥ % H,S(g) T 4 %% £ &
SO, (g) 7k 8 #F o R T AR £ MR S(s) 7k 49
* %, A AH,>AH,,
QORMNOE5Q . OWRMHAEMETR? RMOHO.
@Ry S LA T SE R 7
RN AMELZMZE. O —OTRO, WA AH; =
AH;—AH,; #QOX3—O X2 TH/D, WA 2AH; =
3AH,—AH,,
[R5 #E

bb 8 R R # K NBY 3k

L AH R/ 25048 AH G+ 7% —
ANFARFEAT LA,
(1) RE & A2k % TR R B 22, AH 8/ 5 XF
T ISN  GE Z , AH R,
YIRS | — Py BT, FOAR SRR 45 (A ]

”)%ﬂzg

H(g)>H ) >H(s),
(3) 6 37 7 it LAk
i S(e)+0,(g)—=S0,(g) AH,<0
S(s)+0,(g)=—=S0,(g) AH,<<0
S(g)=—=S(s) AH,<0

AH; AH,

S(|g)—>S(S) —=S0,(g)

AH[
BRI AH,—AH,
(4) FMZ ek

:AH3 ’AH1<AH20

21

F—E WERNMAGAZN

Q%= S(2) .S a5 0, (g) A SO,
(), AiHE ML, AH,<<AH,,

Eg

0 R 1o
QH, ()5 O, (g) )N 43 5 4 Wl % & 1 H, O (D
H,O(g), A HO (D B jilcth iy A i 2, W AH,
<AH,,

j& o1 iX R

1. DY S AL BRI 0 55 i A 5 A B 22 00 o) 4 B
nr
DTiO, () +2Cl, (g)
=-+175.4 k] -

=—TiCL(g) +0,(g) AH,

mol !

1
@C(s) —5—?()2 (g)=—=CO(g) AH,=—110.45

kJ » mol™!

G I A 2 ( )

A.C BB & —110.45 k] + mol !

B2 SN O Hh el A Ak 580 b sz I 38 %, B8 A6 ]
I 2 i ) AH AR R

C. R @ H i fiE 0 22 A6 18 B /i

TiO,(s)+2Cly(g)

£ K
TR
b

TiCly(g)+04(g)
T
D.J B TiO, (s) +2Cl, (g) +2C(s)

2C0O(g) AH=—45.5k] » mol

D f##H.C#9MBEHRZ I 1 mol C T A A R
ZRALHEE R TR AL FEBAR RRE
R ik &, R R ey A s, ¥ B4R O AR
HE BB ERT DT ARMER T, % C A4
FREEHEZE, O +2XDTH TiO, (s) +
2Cl, (g) +2C(s)=—=TiCl, (g) +2CO(g)
45.5 kJ » mol ',#% D E#

B HF
B
&

TiCl, (g) +

AH=—




E&s L

AR (NH, X B BE B 5¢ R A0 BTz » R 91 33k IE

ff 1) 2 ( )
H,
NH,X(s) NH;(g)+HX(g)
l AH,
A H; NH;(g)+H(g)+X(g)
l A H,

4

NHj(aq)+X (aq)
A.AH,>0,AH,<0
B A 444 F . NH, Cl 9 AH, . NH, T /)N
C.AH,+AH,+AH,=AH,+AH;

NH;(g)+H*(aq)+X(aq)

D.AH,+AH,+AH,+AH,=AH

D M. X % 3o MR m AR a2, 0 NH,X(s)
——NH, () +HX(g) AH,>0, ¥ 454 5%
Kk E, 0 HX(g)—H(g)+X(g) AH,>0,A
B AT RARE T, L LML BEARL
S Ay B A E AR L W A2 M HCL>HIL £ 48 F)
4T NH,Cl #94 % b NH, I #9482 W%, %
B A B AR, T 438 NH,Cl 8 AH, % NH,I
8K BARIR s by BT R AR T e, A S B 6 R
RERBWEERECERL. EREWERL X,
AH,+AH,+AH,+AH,=AH,, M AH,+AH,
+AH,=AH,—AH,,C 4i%,D E#,

H AL G A A IR TN T .

(LB :DC, (g) +2NaOH (ag)=——NaCl (aq) +
NaClO(aq) +H, O(D
@3NaClO (aq) ==NaClO, (aq) + 2NaCl (aq)

AH,=—101.1 kJ *» mol !

AH,=—112.2 kJ » mol !

MR 3CL, (g) + 6NaOH (aq) ==5NaCl (aq) +
NaClO, (aq) +3H, 0 () i AH = kJ -
mol ',

(2) JUAP 5 S8 7 B AN BE A 4 R R T

Cl ClO ClO; | ClO; | ClO;
HT
(aq) (aq) (aq) (aq) (aq)
AH X BE B/
0 60 101 63 38
(kJ » mol™)

OfE BRI e 5 b AR E B BT 2
UHE T45) .

EEMME1 WERIMREE (B AR )

22

@ i 3C10~ (aq)=——ClO; (aq) + 2Cl~ Caq) HJ
AH = .

Q@E i ClO; M A ClO, Fit C1 Ay fk 245 72
(3) L HCL A 5RO, %4k HCL il B CL, , 7T 42
1R RS S WS Y R AT

, CuO/CuCly i
4HCl(g) + 0, (g) 2CL, (g)+2H,0(g)

AH=—115.4 k] * mol ',
RO o e g N o ) 1 ¢ N 1 Rl A £ P
P A PR REAT SR P e

HCl(g) H>0(g)

200 C
1 (EA)
A I (%A
400 C

CuO(s)

CuCla(s)

Cly(g) 02(g)
O A AR LH VA 2HCI(g) +CuO(s) CuCl, (s)
+H,0(g) AH,=—120.4 k] » mol ', i I
B I i A 2 5 .
R (DRBEEM A, HDX3+QTF 3CL (g
+6NaOH (aq) ==5NaCl (aq) + NaClO; (aq) +
3H, O, M AH=3AH,+AH,=(—101.1 kJ -
mol ') X3+ (—112.2 kJ » mol™')=—415.5 kJ -
OOHMRBEAEZAG, LA T HMA
BHRABREZNHETAECO, ., DAH =4 "%
HERE R EHERE, MR E 3CIO (ag)
=—ClO; (aq) +2Cl" (aq) ¥ AH =63 kJ » mol !
—3X60 k] » mol ' =—117 k] + mol ', @ &
ClO; £ & ClO; #= Cl” 89 & B A 4ClO; (ag)=——
3Cl1O, (aq@) +Cl (aq),Z R & AH=3X38 k] -
mol ' —4 X 63 k] « mol ' = —138 kJ « mol ',
(3)2CuCl, (s) + 0, (g)=—=2CuO(s) +2Cl, (g)
AH=(—115.4 k] » mol ') — (—120.4 kJ -
mol ') X2=-+125.4 kJ » mol ',
ER:(D—4155 (2 DOCIO,
@®—117 kJ « mol !
@4Cl1035 (aq)——=3CIlO7 (aq) +Cl~ (aq)
—138 kJ » mol™'  (3)2CuCl, (s) + 0, (g)=—=
2Cu0(s)+2Cl,(g) AH=-+125.4 kJ * mol™'

mol ™!,

AH =



F—E WERNMAGAZN

F—ra gL T

— JEFEE
1R 41 325 1E ) ) 2 ( )
ATEAR S O R R e AR W A A B [ A — 5
KA RE AL

BLIY A 154 1) 4 38 Ak 2 B T R A BB K Tk
IR 400 114 4 s A e e R WA 1 i 2, RN
W 34 2 j

C. Az B S5 TR T R L9 1 s B s R g I 4
AH >0

D.AH BR/NG Bl 05 B 20 b2 T s 40 ¢

C fRF-AR.BWREENLF R FE B, HRAER

FA T WAL, AR B R BB P R A R M 6 4

BRAC S 4k BB AR 8 AR B T BT R B M 89 A SR AL

HATBRR e R C R, AR BB R TRRE

Wby BAE R BB, AH >0, E# ;D L, AH 8 X

N AL S T A2 X AL i B HOR B VL 4R,

2. N H 8 IE i 1 ( )

AFEAGSE R o R, e A ) 5 AR A 1 [ S —
%L RE R AR

B. Az ) 4 3 Ak 2% T R I B A RE K Tk
I N7 ) 4 8 A 2 e T WAL ) et B 2 g Sk T
YA

C. A L RS R 1 BN 90 1 4 B o R N TR 4
AH >0

D.AH R/ $ifb2f 7 B U fh 2 i i 4oe 56

C 1R .AR.YRE LT R DR R, H

FH T AL BB R ARE B AR AT FE

YR B BT B A0 BB TR R B 4 ARk

TR AR CR,ERDGEL KT A

B4 4 Rt L RO e, AH >0, SE# ;D R, AH

MR G B F A X M F I HORE R,

AR

3.3k L RL 2% S A B A R O A R 7R B R R

FHBE 7 ff K IR, B R NE R, T8

IR Y ( )

/ /
503 PO3

BB PP _, 0 088000 80 co o AJiT
1 n wT e T

A5 HLUFEATEE G K B2 P FE Y e B RIR

23

Bk A | I #R 2 Wi fE A
CAHE AL RE 95/ N 7K 53 gk B2 N B 4% 72
DB 25 $R 73 18 U R A R4 7Y
FH R 5

D M. tmdiEFR2RkyMERAAFAA,
BL#y 46 Ao 55 5 0 AR AR R BT A AR AL &
Bl AR [ Abrsrad a2, okt 2; 11 A st
A2, B2, B AR LA M AR R 84 6 AL
B RREEER B ERHW T, B RERE
KoME EwEE,CHREANESBRALS B
AAFBRARERRY EAFTRIIALA RIF0
BT, D E A,

4.°F 5 92 56 UG AN B8 58 4 Ud W RH R 9 A 25 2 I e ik

R
#8

P
R #e

I ) ( )
PE I 8 52 4
A FAEiN R ]
I AT R
R R . U B
B Py R T T
2.3 T
. R A K R R
’ i
o AR R 3
18 18 ik K




=g
A R Zn BB R R AR AR, THRAHE
R BB, R R A KA R4EiE;Fe 5
AR R AL AR RS U B E R
Wik @AK T LMk @, B R E A BB 5 NaOH
EAFRR R A ERET,BETHTHIER.CA
EF AR S KOH & A 8 8w, 8 # 2,
A AR Z R AR IR K D R EH

S.AE—# K Z P, 5] 20 mL 0.1 mol « L' H,SO,
VW N ¢ mol » L' NaOH W, W IR BE ()
A NaOH WA VOB ERMEF R, T
B 4 VR 1 A ( )

T/C

0 10 20 30 40 50 V[NaOH(aq)}/mL

A.c=0.2 B.c=0.1 C.c=0.5 D.c=0.4
A R .-FMERBOE L B R TR S,
% H,SO, #o NaOH 545 7T 4 K B 30 69 2 &
5 RBE RS EEH M NaOH Bk, 428
NaOH B &R 2BKIF o R 2 B REEEK, &
B T4 ,V[NaOH(aq) ]=20 mL B &R BE RS,
LA e H,SO, f2 NaOH 46 7 4 R &, BT A
mik ey R4 EF,. B R L H,SO, + 2NaOH —
Na, SO, +2H,0 T3 4 ,c (NaOH) = 2¢ (H,S0,) ,
BP c=0.2,A FRiEFA

6.0 1T 81— 2 #hfb 2 Rt
D2C, H, (g) +50, (g)——4C0O, (g) +2H,0(g)
AH,=a kJ * mol™!

5

AH,=b k] « mol™’
®@2C,H,(g)+50, (g)——4CO0O, (g) +2H, 0D
AH,=c k] » mol !

5 ,
@CzHg(g)Jr?()g (g)=——=2C0, (g) +H, 0D

AH,=d kJ « mol™!

T A U B Y S ( )
A.a>b

B.a<<c

C.c—a=2(b—d)

D. @& RN PR B Bl 22 T =X

EEMME1 WERIMREE (B AR )

24

D R TRIRIE A LR K, 2 mol T ke MR KRk
H e AT 1 mol LHMRBEMN BT %, 200 K
FTHL BTN b ABIRASKE A
REKEHBAZT ALERRSERAK LY HZ
% B EE AN, B c<a,¥ BAR; A ZTTAE
A c—a=2(d—b), % C4#%; DR KT T k%
e M hg AL F AR X, D B,
TR MK AER ARSI IER R ( )

%

=

COx(g)

0 S BEe

A48 g C 2 RBEHU AR 1 574 k] « mol

B.2C(s) +0,(g)=—=2C0O(g) AH=-—221.0k]J
mol '

C.2C0, (g)=—=2CO(g) + 0, (g)
kJ ¢ mol '

D.C(s) +0,(g)=—=CO0, (s)

AH = +283.0

AH=—393.5 kJ *
mol '
B AR RIEETT 4,1 mol C ZE2MEEHK
B ey = & 393.5 k], AP 48 g C(&L3t 2 4 mol O %
AR 8 M E 2 393.5 k] ¢+ mol ' X4 mol=
1574 kJ,44%;B 1,1 mol C ¥ & 4 CO, 3 i
89 # & A 393.5 k] —283.0 k] =110.5 kJ, I 2 mol
CH¥BETA CO M Eo#HEFAL 1105 k] X2=
221.0 k] T A H #ALF FAEX 2C(s) +0, (g)—
2CO(g) AH=-—221.0 kJ » mol ', E#;C T, &
FEHETT 4 1 mol 4 CO,(g)¥ st =t 1 mol ¥

1
C()(g)?FU? mol # O, (g) # 4t & %= 283.0 k],

) AR R #G AL F g7 A2 X2 2C0, (g)=——=2CO(g) +
0,(g) AH = +566.0 kJ] « mol ', 4 ;D &,
1 mol B4 C ZA¥KE 4 1 mol #9414k CO,, 3%
By FE 3935 k], THREBR IS SA
FHA AL, AT A A1 mol B & CO, Aty # =
Z1 3935k F R AL FTEX P E AR,
iR,
8. 7T # 43 H7 1E B 1) 2 ( )
AKE S A H,0, 1 NaOH IR S W, &
W20 0 B S R 90 ) S B I T AR B Y L



T B
B.1 mol H, fESA o8 885, il 180 k] #im,
MR (EDWXAEN E(H-H) =180 kJ -
mol '+ 2E (H—CD—E (Cl—CD
C. TR BUS 5 5B TR & U W B4 0 b — T 7K
S A ML ZE R BRI A A ALL L 3L
PIURI G5 22 26 1 S0 S A R g
DK B 52 30 I A5 H. O 76 # 3T o B8 £l 55 i 2% .
H.O=—=H"+0H . iZ:d & il 2
C . AR.H¥ALEAN H O, = NaOH #2
SR A B, L RS A AR R, R
My F R EEES T AERD Y LR ET;B A, EH
% AXAE(H—H)=2E(H—CD —E (CI—CD
—180 kJ * mol ™', iz E R4 ETH X R ;C A,
L R N SR S B R 2
0 B A HBE D T, W B ST R Y
COVHT— S B AR P R AN R BT R . R A B IE
2 ( )
ey
AH/(k] « mol™")

e s Pk
—890.3

—1559.8 | —2221.5

90.
A.C—H By8ERE N 84—3 kJ » mol™!

7
B.Z e be it e O = G Hs (@) + -0, ()

=—2C0,(g) +3H,0(g) AH=—1559.8 k] *

mol !

C. 45 T 1 = Ff e 08 58 4 R b TR e B0 i 1 48 i
iSE4

D.88 g W Bt 5¢ 4 #A e 25 MU A K i i 4 443 K]
o

D W REART4EF,CHMHEERL

890.3 . s
4 k] » mol ', A AR ; TR MK A Ak F AR

P H.O B ARK,BAHER;l g Fl.llk.Rkx

. 890.3 1 559.8
TA KB A o = o A R 16 k], 30 kJ.

2 221.5
44

89 MR B B AF 1 mol AR (44 @) AWK & ok &K
A 2 221.5 k] 2,0 88 g A T A BIE A R IR
Ak 4443 k] #F.D EH,

108G AL 2= E PR 2 1L 10T =28 s 0 41 B iy
CanE ) o B B SC T IR A 1Y /2 ( )

kI, Pl Zm %, CHR; AR

25

11.

F—E WERNMAGAZN

20

s A
o st G -

H,S0.(aq) Hl(aq)

AT 2N T HIEREE IR <K O,

B. BAMEF A 1 mol O, IRl 44.8 1 H,

CARM LI kA5 58 AH, L AH, .
AH ;W 2AH, +AH,+2AH, >0

D.iZ il 5 ¥ AR 1 mol H, (@) B AH H HL i 7K
A 1 mol Hy (@) B9 AH /)

C B -MEA T4, L] A SO, +1,+2H,0

. — RN
——H,SO, +2HI, & & I % 2H,S0, ———

) . — B &M
280, A +0, A +2H,0. & & Il % 2HI ———

Ho A +1 ¥ . & Z 3R 2 4 T H R4 R Ak
H, A AR iZ 2R8G9 % R A 2H,0 ——2H, 4
+0,4 A% 1 mol O, ¥R B4 2 mol H,, {2
M H, TR K%, ik HE H, 894-48,B
AR MR A MR AT 4 2H,0(D——=2H, (g)
+0,(g) AH=2AH,+AH,+2AH,, B 4% &
BARKRE W 2AH, +AH, +2AH;>0,C R
EH AL ST FR BN AH R 5 R 54k
Ao A AR £ ¥iZH A kAR 1 mol
H,(g)#) AH 5 ¥ K A &1 mol H, (g)#) AH
ME D RAEIE,

Wy 5t 0 A BT S SR AR E BB AE A 1 mol 1)
JR R A B G, T CO, () Y AR ARG 2 C(s)
5 O, () M A1 1 mol CO, (g) B JiH p #i i1,
L HULFR AL A P 0 2 B N 3R TR

&9

H A/ (K]« mol ™)

W 1 deg 4B AE AR N 8 2 AL AR R CO, IR

AR (| CO.(2) | H,OW

1259.8 393.5 285.8

FRAS K B 22l P A fE B «C
A3 225 k] B.2 816 k]
C.6 999 k] D.15 644 k]

D MR ARE ARG ELTRAMF 72X,
D6C(s)+30,(g)+6H,(g)=——C;H,, O (s, H &
¥) AH,=—1259.8 k] « mol™'; @C(s)+
0,(g)—C0,(g) AH,=—2393.5 kJ » mol ™ ';

1
@?()2 (g)+H,(e)=—H,0() AH,=—285.8

mol ', RFEZHEZZ, HOX6+OX6—D
:CsHp, O5 (s, #) & #8) +60, (g)=—=6CO, (g) +

kJ -
T



REG HWE EEEE1 WERNEE (EAZR)
6H,O(1) AH = (—393.5k] + mol ') X 6+

12.

13.

(—285.8k] » mol ') X6 —(—1 259.8 kJ -
mol ') =—2 816 k] + mol ',3% 1 kg H H LA
WA T AR E K CO, (g)F H, O & i 8 #

1 000
zH 2 816><W kJa15 644 kJ,

TESF SR AR AE T R W h NH BB
N, (@), i B ME PR, MM 18 NH (ag)
+20,(g2)——=NOj3 (aq) +2H" (aq) +H,O(D
AH,=a kJ « mol '; M Il & 5NH, (aq) +
3NO; (aq)——4N, (g) +9H, O (D) +2H" (aq)
AH,=0b k] « mol ', THIUEIEFRZ ( )

%fav %j&
AR — SR | R | — R
SR 1 B T

AT A R R, ROt R Bk

B Sl o A5 ) 1 VR A FRURE A, NHL fiE 8 2 3
£h N,

CoRRH T O 1T A AR R 22.4 L N, B8 0 H
FHH 3.75X6.02X10%

D.4ANH, (aq) +30,(g)=——2N,(g) +4H" (aq) +

1
6H,O) AH:?(SaﬁLb) kJ « mol !

D fE#. A5 | P RAMFRMH, L E P NTFE
AR NH ¥ NTE#A4M4L.NO;
ey N TERERARER BB | 40,
1 mol NH; #4 # 1 mol NOj , &% R & || 4=,

1 mol NO; i} # % mol NH/ , # 7 it o 3% 3 8
Bk AR E R L NH, R 248 4L% N,,B R
BiRs R ET, AR ERKRARAE 22.4 L -
mol ' RAMEFHE AR N, 9 FEwE,C 45

2 S 1 VA=4
R E AR, ﬁ'JEX (33X 1T+ 1) T4,
4NH; (aq) +30, (g)——2N, (g) +4H" (aq) +

1

6H,OCD AH:?(?)a +b6) k] » mol ',D 3

EH,

CVHIAE 1X10° Pa,298 K 1T ,1 ¢ B4
WK ZE A 120.9 k] #vi, F A0tk 22 5 i 2C
1E W Y S ( )

1
A.H,O(g)=—=H, (g)JF?()z (g) AH=-—241.8

26

14.

kJ » mol™'
B.2H,(g)+0, (g)=—=2H, 0D
kJ » mol™!

AH = —483.6

1
C.H, (g)-’-;()z (g)—H,0(g) AH=-+241.8

kJ * mol ™!

D.2H,(g)+0,(g)=—=2H,0(g) AH = —483.6
kJ » mol™!

D fEH. K5 MR H, 1 mol K&K A5 MR

1

AH= +241.8 k] » mol ™', A FA 4442 ;2 mol & A
B A R LA R 89 B F h 483.6 k)L 2H., ()
+0, (g)=—2H,0(g) AH = —483.6 kJ -
mol ', B FAEIE D T EH ;AL MBI E A B

1

—241.8 kJ » mol ',C 4%,
A0 i 78 1) 266 b AT e R RO . e R
Tz ot A Y A R AT S b R N Y L R
B SC TS B B U VE AN TR Y ( )

—— R
AR

WEgR 4%

AN 38 F (i A oK | D, B s sk b — A
HE LA

BABUE — TR 58 #& 1 v RSN 14 5 R R s S R
T BETH AR BT 3 Ik

C.RE MR [ 1 9 20 5% 14 A FH 2% 1 22 B b 14 o7

D, 752 50 5 A b A B 9 HOR S B DL A 1
IS AH LB R

C B -AEREXEABFPEHRS —AETRHY

BLBAEBIHE ARER;ME—RZEW P

Fo B0 R R Sk B, B B RS AT BR 4 R

JE B RE K P Fe BN B 0 5R F R, PT A

B E B4R 3 R, B R IR A B AR A 69 AR KR

AR RS, Bk o F Kk, C RMAR; T AR

RW R E#H AH 2 R/L. B TEHIRTAAE

8K, BT A A7 8 P Ao B 69 BB B AH YL EE

#wAAEKR,DREH,



IS AR an P s 5 2 A I B ES IR IE R 2 ( )

-283.0 kJ * mol™!

o)

0 SRt

A48 g C oA R EE 1 574 k] + mol !

B.2C(s)+0, (g9)>——2CO(g) AH=—221.0 kJ +
mol !

C.2C0O, (g)=—=2C0O(g) + 0, ()
kJ * mol ™!

D.C(s) + 0, (g)=——=CO, ()

AH = +283.0

AH = —393.5 k]
mol ™!
B fB#H-ARZEEEATFTT4,]1 mol C TAKKE
A e #HF £ 393.5 k], Bp 48 g C(uzk 52 4 mol O
TAMBER B #F 4 393.5 k] » mol ' X4 mol
=1574 k], 4% ;B ,1 mol C ®x % A CO,
doy #F A 393.5 kJ —283.0 k] =110.5 kJ, 1l
2mol CBEN COMHEMHAEFA 110.5 k] X2
=221.0 kJ, Bf A AL 5 5 22 X H 2C(s) + 0, (g)
——20C0(g) AH=—221.0 k] » mol ' E#;C
R LARHEE 7 T 4,1 mol CO, (g) a4 =1 mol

1
C()(g)ﬁﬂz mol O, (g) #9558 & & F= ) 283.0 kJ,

2C0O,(g)=—=2C0O(g) + 0, (g) AH = +566.0
k] « mol ', 4i%;D M ,1 mol B4k C & AMKKE =
4 1 mol CO, AR, K B #HE A 393.5 k], d T
MR B & A A L A SRR, BT A S A
1 mol B%& CO, #& & ey F & 393.5 k] %, H
Wiz AL F KX P B AR AR,

16.FeSO, Al AL N FeCO; . FeCO, 7825 T H A AT

il 152k R A ALY AL,
B 25 °C .101 kPa i
D4Fe(s) +30,(g)——2Fe, 0, (s)

AH=—1 648 kJ *» mol '
@C(s)+0,(g)=—=CO0O, (g)

AH=—393 kJ « mol™'

@2Fe(s) +2C(s)+30,(g)=—=2FeCO; (s)

AH=—1 480 kJ « mol™!
W FeCOs 782 P INAE BT Fe, Oy B9 AL 22 T7
AR ( )

27

17.

F—E WERNMAGAZN

A.4FeCO; (s)+ 0, (g)=—=2Fe, 0;(s) +4CO, (g)
AH=-+260 k] » mol™!

1
B.2FeCO; (s) +?()2 (g)==Fe,0;(s)+2C0O,(g)

AH=-+130 kJ » mol !
C.4FeCO;(s) +0,(g)=——=2Fe, 05 (s) +4CO, ()

AH=—130 kJ » mol !
D.4FeCO, () +0, (g)=—=2Fe, O, (s) +4CO, (g)

AH=—260 k] » mol !
D B REFELZMZE HOFIXO—2XOT
5 4FeCO; (s) + 0, (g)=—=2Fe, 0, (s) +4CO, (g)

AH AR B #AH=—1 648 kJ *+ mol ' +4X

(—393 kJ * mol ') —2X(—1 480 k] » mol ') =
—260 kJ » mol ',
Br(RwEREF WAL 3 H T 24k 1k
A N, FHET AR AL CO, () Fl H (2)
SN B B AL R R, B AR 92 ¢ HCOOH
(D 62.4 k] #i R F0 3 IR B 19 02

( )
H 2C0
2H,0 Ka :
“H
Il
2H, /OH ,0—C—H
Ru I M Ru
\OH No—C—H
i
0
2HCOOH 2H,0

A T A SN i e ] 7 4

B.E & 5EA MY A H, O

C.1 mol HCOOH (D My g &tk 1 mol CO, (g)
1 mol H, ()WY Z Ak 62.4 k]

D. & B w4k 2= 5 B U H, (g) + CO, ()
i 5

R HeoOH)

C MBAT. AR A DA T, K AW R G K
1 48 )

CO, (@) + H, () ——= HCOOH (1) . 4 A it 42 %

H, feth it | BB A M H,O F=th i 11 ,CO, 54
BB g At B il A= 5 — & &
H.O & A i HCOOH Aedh it 1, PF A B H 52
H, #= CO,, £ &% % HCOOH, B F A i 1 .
Htey Ay =, wEGE S e, Wl Az
B W 1) =, A SRR A B P H, O T 4 SR AR
AL.BAEH; G EGS M, EREA H, (g)+



REI

18.

=z

AL

CO, (g HCOOH (1), CO, () #= H, (g) A&
& AR 92 g(2 mol) HCOOH(D & & 62.4 kJ #
2,1 1 mol CO,(g)# 1 mol H, (@) 25 B B A
A& 1 mol HCOOH (D #& #31.2 k] # & ,3% 1 mol
HCOOHMD # =t 1 mol CO, (g)F= 1 mol H, (g)
a2 X A48 31.2 k], C AR, D MEH,

T P 2 3 o A 2 0 A T AR BE T K B Ak
A3 ik il A S RN R G

PEEBRBRIR K SRR AR SE(T) !
| H.S0,(2q) ==S0,(g}+H,0()+1 O.(g) AH=+327 K *mol" |

| SO,(2)+L,(5)+2H,0()=—=2HI(aq)+H,S0,(aq) A H,=—151 kI *mol"' |
 2HI(aq) == H,(g)+L(s) AH=+110 kJ *mol™" |

H,S(g)+H,S04(aq) == S(s)+S0,(2)+2H,0(1) A H,=+61 kJ *mol"!
P BRBUR AR AL ZMRIG™ AR BE ARG

AU AN IE B Y ( )
AB R AT AR GE LD il 2 $efe 2 5 e X

1
A Hz()(l)=Hz(g)+?()2(g) AH = 1286

kJ « mol !

B i 7158, vl R g LD il &y A4k 2 05 B o
A H,S(g)=——=H, (g) +S(s) AH =
+20 kJ « mol !

1
C.A5 R Hg(g)+?()2(g)=H2()(g) AH =

—a kJ + mol ', «>286
D. #5355 H, iR R5E (D
C . KE FoywA s XIRERITA
D.Q.Q.®,#ELEMEE, HO+O+OTH
Fa(lH)Havimiesz z 22X A HO)—

H2<g>+%()z<g) AH=(327—151+110) k]

mol™'=+286 kJ * mol™', A R iE # ; 3% £ A T
. HO+QO+DTHREZACIDH AW R LFF
XA H,S(g)=—H,(g)+S(s) AH=(—151
+110+61) kJ » mol '=+20 kJ * mol ', B iE

1
ﬁfﬁ;Hg(g)Jr?Oz(g):Hz()(l) AH =

—286 kJ » mol ™', & &K H AL A K E A B FOK &
L0 a<<286,C AA R AAMLE TR TAA
B, 2% CIDH & 1 mol Hy, F&IHA 20 k] 88,
W B4 1) H & 1 mol H, & 24 286 k] a6 &,
ARG E#GRZRY,D AEH,

EEMME1 WERIMREE (B AR )

28

i EEEE
19. T UM Ak 27 B 1) S 8 BCHJE 20 38 /s
=2t H—O H—H 0—0
HERE/ (k] + mol 1) 463 436 498

COTE AR R it 7E P AR TE R P 5 4k IS
42722 1 A A0 MR SR 00 7 Sk B9 9 1) IS fiE R AR fb

JE T R A R IR RE B
i
E=N
H

@ (H “BHh”
M YRERE 852 k]

2Ha(g)+ O:(g)

2H:0(g)
2H:0(1) i
@_ (UM S ) R R88 k]
¢ JE R2Ha+ 0 == DM O f Ay ST

(DIEE H 1 mol H, #AbHe A= il 7K i 84k 24 07
ZBR.(LD1370 Ol @482 @Ok

1
(D) H, (g) + 5 0. () ==H,0(1)  AH = —285

kJ » mol™!

20. £k 5 SN B B RN o R S N Cn e R R D
AR AL L BUE Q I o i PR I R
AR RBEZA. AKX Q=coVy AT it 5
P
(1A 0.500 0 mol « L' NaOH ¥ #& 1 0.550 0
mol » L™ '# R4 50 mL #E4T [ B, 45 S N A fS
R R EE 43 A T,°C LT, °C L a2 i 72 5 i
iy JCc Ml A 5IHL 4.18 ] -
g '« CTAN1.0 g« mLT', AWK LS5 T
Wy, TIED
(O AE %D J7 %, H R 2200 5 i B Fe(s) +

CuSO, (aq) Cu(s) +FeSO, (aq) W 4545 AH (4
W I B XS AR By s e, R RD . SEER AR LT ER .
Sy R E/C
5 I 7 B 3
i = REH | SR
i 0.2 mol « L7! 1.20 g #kH a b
CuSO,
i VAW 100 mL | 0.56 g BkH a ¢

@ﬁgb (i,\“>”“<”ﬁ“:”>(fo



@QAH=

SRR LI AT .
() LA AR % (O Y7 M S A Fe(s) +
Fe, (SO,); (aq)=—=3FeSO, (aq) By & 7%

2 R R B Fe, (SO, WM T IMARR .
FEMEAL M Fe, (SO IR G TER I A
HEAT (2 2 v, AT BEAE 78 BB FRR (4 B
BERE AR pH U4 A% Fe, (SO, WM pH
ANKT 110 D Fe, (SO, BB INA KI5
W, 78 A ) B AT SO B BRI AR AE RN A
il HETF IR ER,
SIS /NG E AR RLST AN RE LRI RN A YRS AR

ES QR S O o o O 11 P B | i W 7 N o o )
T T B S AR b e AR AR Y SR
E D

AT - 2 [R] 2% AR A AH O T 81, 08 5 1 T Ak
BISEH R IR T RN A IR, BT RN

G $F 3 b — 1 B P i 380

B . (Dd Q=coVs AT TH Q=4.18] « g

C 'X1.0 g*mL "X (50 mL +50 mL) X (T,C
— T, C)=418(T, — T,) J., (2) D® 100 mL
0.2 mol » L' CuSO, #&i& ¥ n(CuSO,)=0.02 mol,
1.20 g k8 #= 0.56 g BB A E 5 A
0.021 mol,0.01 mol, %% | F# 0.02 mol CuSO,
K AR, 58 i F0.01 mol 48 X 45 0.01 mol
CuSO, AR B, %8 | A EBEHRXRET L, 0 b>c,
@ % #% % % 1 # 4 3 HF, AH =
74.]8><1.0><1OO><((7*(1)

1 000X0.02

k] « mol '=—20.9(b

—a) k] » mol ' E¥ L i #4aTHHE,AH =

 4.18%1.0X100X (c—a)
1 .000X0.01

—a) k] +mol™', (3)A pH X4 M Fe, (SO,),
BEROPpH AR T 1. A BEREZBRE, 9V &
Fe, (SO, 5 i P NSy, iR AR & K X 69 B B
HE@pH, A RBWEFHAEXA Fet2H"
Fe" +H, } s R M EA X R, &3t
M) E BT S AT IE Fe 58 R B & 4
e, T AME B B MR A, RS R Bk E
Fe,(SO,); Bk 5 Fe 9 B B, TH — 2 F 4R H
N — F IR E M Fe, (SO, Bk PR E, N ER K
#,HEFF R B Culs) + Fe, (SO,); (aq) ——

kJ » mol '=—41.8(¢

21 A M ER & &

F—E WERNMAGAZN

2FeSO, (aq) +CuSO, (aq) 9 5 F AH ;43 (2) F
F I E R R R Fels) +CuSO, (aq) Cu(s)
+FeSO, (aq) 49 5% AH, , AR 4% & B 2 4% 3+ 5147 3
B F Fe(s)+Fe, (SO,); (aq)==3FeSO, (aq) 49 J&
T AH,+AH,.,
BER.(DAIST, — Ty
(2)O> @—20.9(b—a) kJ » mol '[Bi—41.8(c
—a) kJ « mol ']
()HFet+2H —=Fe*" +H, A ¥ — & & A H 8
A — 2 W ) Fe, (SO, ¥ W BN S I 5 S
A AR B KW Culs) +Fe, (SO,), (aq) —
2FeSO, (aq) +CuSO, (aq) HEAE AH s ARG (2)
ST AAF R N Fe(s) + CuSO, (aq) Cu(s)
+FeSO, (aq) BIKGAE AH , M8 35 W7 e H T 5045 5
JZ N Fe(s) +Fe, (SO,); (aq)=—=3FeSO, (aq) W14
Ak AH,+AH,

HH—MIrR . A A AL S Y
TE A A 7= RS AT HE AR,

R
0 SR

(1) EEJE N, (@) F1 H, (g) B4 A% 1 mol NH,
(R ae s BRLIEE B N, f1 Hy ]I
1y b2 7 R

(2)NO 5 CO Jz hi E’J*ﬁﬂ:%ﬁﬁiﬁTu%@ﬂ“iﬂ
2NO(g) +2C0(g)==2C0,(g) +N,(g) AH=
a kJ » mol ' % SN By 3 RAR /N 25 4 L 3h 4=
BAMAT LA B NO 5 CO 1] LAk i
TEWFHE . bR RN Al R A AR S
a <iﬁ“ij:”“ﬂﬁ/h”@z‘%ﬁ“”)
(3) I NH; kit )5 NO, Al LATH bR
e, .
D4NH; (g) +30, (g)=——2N, (g) +6H,0(g)
AH,=—a k] * mol™!

AT

@N,; (g) +0,(g)—2NO(g) AH,=—b k]
* mol !
# 1 mol NH; )5 NO & N, , Wiz Jz 1 i 2 v 11y
RN AH, = kJ « mol ' (& a .6 By
TR,

(DO BT I H R Tr



Rl HF

DFe,0;(s) +3CO(g)=——2Fe(s) +3CO, (g)

AH,=—25k] » mol!

@3Fe; 0;(s) +CO(g)=——=2Fe; 0, (s) +CO, (g

AH,=—47 kJ *» mol™'

@Fe; 0, (s) +CO (g)==3FeO (s) +CO, (g)

AHg:+64O kJ ¢« mol™*
HEH FeO() # CO(g) if

) Al Jr

A4 R AL Fe(s) Al CO, (g)

B AR EEEERFFTREX, (DN, f H,
B Rt #Ae g F XA N, (2)+3H, (9)9=—=2NH; (g)

AH=—92 k] (OBARH R KT R
R CREE R B E#, BT vk 2NO(g) +2C0(g)
—2C0O,(g)+N,(g) AH=a kJ *» mol ', 4 A
M FRAMBERHENES a FE, OHOD—OX3
4% ANH, (2)+6NO(@)—=5N, () +6H,O(g)  AH,
—3AH,=(3b—a) kJ] *» mol ', % 1 mol NH,; &
BNO £ N,, Mz R w2 ¥ 6 R 5 # AH; =
3b—a 1

mol !,

1 kJ « mol ™', (4)®><*—@><*_@><*

T FeO(s) 4k CO(g) & R mx Fe(s)F= CO, (g) 89 #&
4{2'3"72‘%-5&7{7 FeO(s)+CO(g) Fe(s) +CO, (g)
AH=—218 k] « mol™!,
ZE.(DN,(g)+3H,(g)=—=2NH;(g) AH=
02 k] e mol T (OFAE (¢
(4)FeO(s)+CO(g) Fe(s)+CO,(g) AH=
—218 kJ » mol™!

22 BRI AL TEARL, vl T A = fe AR 4 2,
YEZG ek, Tk b — i DUBR 28 sk HAth 5 B 0 4
N ERLR & HER, T AR NE TR,

)
T 191 28 ) i) fa
(DEAK LA N 418« gt e C ', 0.5
mol ﬁéﬁ&f%%qﬂmékmﬂéﬁﬁztﬂm% HAEE 800 g
KB 18 “CTFZE 62.4 °C , W 3R B B BR B2 1
Ptk =k

400~500 C (50,) 98.3% ) T R L AL H,S0,
V,05(HEALF]) -

(2 F& fiph 32 ) 8 2 A 7™ v B SC B T 2 SO, Y i
P 2% SR i A P R R A Al A 1R B s . BN

EEMME1 WERIMREE (B AR )

30

0.5 mol i 8558 4R be ™ L1 SO, 4= HE 2 A 3 fih
RPN R ERIAT 4096 SO, $ 48 SO, U R
VB A QRN R

1 mol SO,(g)

# 98 kJ
1 mol 0,(g)

1 mol SO4(g)
0 7 R
(O FEAE Y SO, 8 98.3 %6 B He A7 iR W Wic i 72 v
SO, 5 H,O & WA B H, SO, , I HlcH K&
B 2 mol SO &5 WA i H, SO, B #ar
260.6 kJ. &5& (1), (2) HAHCHE A W7 0.5 mol
TR B 2 ok bR A0 R A BB R B A R AR
o (BisIZ ot B b i AR . D
I )
fRET. (1800 g KR E W 18 CH £ 62.4 CH R
K EH Q=cm (1, —¢,) =4.18 X 10 * kJ -
L C X800 g X (62.4 C—18 ‘C)=A148.5 kJ,
PO0.5 mol R xR AR AT R AKRBEHRE R Z
148.5 kJ, W T WA o) A F HZREXA S
(s) +0, (g)=—=S0, (g) AH = —297 kJ -
mol ', (2)0.5 mol A& ¥4 K 0.5 mol S BT,
RESRFFE, TAKRBE L6 SO, 9 A8
£ 4 0.5 mol; A 40% SO, #4 A SO, , 1] & e
B w5 SO, & 4 ey & A 40% X 0.5 mol =
0.2 mol; X WHE T 42,4 %A 1 mol SO, () K5 R
LB LAk H 98 k] #9#E, WA 0.2 mol SO, (g) %
5 R BE, A EMHAEH 98 k] « mol™! X 0.2 mol
=196 kJ, (3> W\ (1)4 0.5 mol HZ LA T R
AR Al #1485 k], B (2) 22 A 0.2 mol
SO, (@) KB EAA, F 4 0.2 mol SO, (g), 3 H
#%F 19.6 kJ,0.2 mol SO;(g) 5 H,O(D & & 8 3%
th 89 e F A 260.6 k] +2X0.2=26.06 k], 3 AT
A2k a) B AR E A 148.5 k] +19.6 k] +26.06 k]
=194.16 k],
ZEE.(1DS(s)+0,(2)=—=S0,(g)
AH=—297 k] » mol !
(3)194.16 kJ

(2)19.6 kJ



5B A 27 B 3k R 5 Ak o -y
F—T UWERNER
o5 1URm) fR2E I vl 8

1 R 2 B T R Y 7 7 1% 5 TR Bk 2 S N R AT LA () S R0 L A L s

2 R I R Al 2 BN A B R R DT L B B O S AT I

3. REMEAT A B A A ] BT A R AL

R 10 Tl 5

— W F R R
RE s SE SR RNEAT B B

FORDTHE PRI ] P9 S R e B B o)
oA TR B 1) 3 KORFOR

. Ac
Fornal: 0= At

it
2z
%
5
W
%

FAA7 . FHmol/(L-s)ay, mol-L-"-s™!

ZMERMERANE

10 i 3 9000 AN ) 2 7 s 280 52 vz 4 (Bl A B ) 1Y)
REEAL

2,900 5 J5 ik

(1) ) FH B 2 S0 0 2t . 200 3 5k 00k e i o — 5 1k
PR 4 e 18] SHe 0 7 sz 37 o %, ok ok ) — A B
[E1) A AR 3 14 25 b A T 2 2 O o %%

(2) 1| FH RE 0% 422 L 5% 110 5= 20 v T 5 - 0 A U T
HEAT 0 SO, Y S B A A B AT Y
B, AT R AR & T AR R K AR TR B S R
T 52 R

ESERE

FaA UERMERPNITE
[(RR&ED]

LR E T e AN 1 TR 28 2 G S L TE HETE R
P 6.5 g BRI CBURL R /NFEAS AR [R]) 38 28 439 O =)
JIA 40 mL 2.5 mol « L™" A9 B B2 ¥ W . B 7= A 19 H,
W B TE — A TE S 28 b, I 10 s B e 48 21 SR 1k
HIG 4 50 mLCEr& M 0 “CL 101 kPa 55 F T 1Y
H, 818 44.8 mL),

— 31

BB AR NS AR S e, ] H SRR
10 s NIZ BN Y Rt 2 /07

0.004 mol
?;E-'E?T?;v(H+):L4L:O.Ol mol « L™« 57!,

10 s

EEh 2 AW N BRI AL ] Zn® T R
10 s NI B R R R Z D7

0.002 mol

0.04 L -

BrR:v(Zn*H)= 10 5 =0.005 mol+ L ' s

M iE SN
LR B8 I P00 A2 — 5 IF 8] P00 7™ 0 114 A il R Y
FEK AR E H AR ( )



m_e)llg HE EEU0E1 WERNEE (BARR)
lHZOZ%iWQ

B E CO, 1Y

Na,CO;s 1 FINaHC O3
C.ME CO, 1
Az i R

A fRFT-ARFEEREA KA
2.2 4A(s) +3B(g) 2C(g)+D(g), %42 min,B
BOMEE W /DT 0.6 mol « L1, Xf i Sz I 3 R A% 1F
B 227 2 ( )
A A RPN EZEIE 0.4 mol « L™' + min
B.H B R8s R 3R JE 0.3 mol « L'+ min™
C.2 min RIS 2 B # A H] B K75 /20.3 mol » L

—1

CaCOs 1y FlINaHC O3 75 W
D.i & CO,

A R
R

—1

min
D.7E3X 2 min N B 7R B9 2 0 3 R 14 E 2 9 /)N

B, C 3R B89 5 I 3 5 1 (B 4 7 38 K
B % .AZBMKR, "R AKRETHRE TR
Mk E A REH; X 2 min AR B R~ -F
¥ ik &7 0.3 mol+ L ', 42 2 min K& R
Rig FF0.3 mol ¢ L n',#% B E#H.CR
EFH;DARvB)  v(C)=3: 2, R me#4,B
849 SR BE D s B ik IR R D, A B R A A R

8 CALZ#T R Y .3 D RIEH,
3D & &AM R B A5 B A R RE L 7R LA R

fEfoIF % R B T A, WEN T, B2 g 4
4 4 min NIICES 240 mL, A R v =

—1 PR

ml ¢ g * min

(DERM K 1.00 L AT, @ A —
N,O,, & & & W N,O, (g)
Fis .

E

NO,(g)

0.120

3 0.100

5

£ 0.080

2 0.060

% 0.040
0.020

40 60 80

H$TE) /s

020

32

TE 0~60 s BB, 2 W &R 0 (N,O,) R

mol s L ' es !,

240 mL 1
—=30mL g -

ﬁ*ﬁ(l)‘ﬁﬂﬁ'? v:m

—1

min ', ()W AELE =% ,0~60 s,N,O, 8 &
KB Ac(N,O,)=0.100 mol »
— O. L 19

L ' —0.040 mol
'U(Ng(),1)

060 mol =

0.060 mol » L!
60 s

ZFE. (130

. 2-¥ {TT
 RaE o~ BRBELZFERNSE
(D E#HS,ERE

W2 P om (o) B B 18] R 7 94/
WORZH AR,
(DEFAE . FH

i P i 4 A A R B B SR E (S R
BRI R E TR AR B K,
DERFLEE. M5
BEEGARANEEERALEHESTAY

)}ﬁ}i)’}%) }}\ﬁﬁéfﬂ%’)ﬁ?ﬁaﬁzi\?’vﬁiﬁﬁ}ﬁﬁﬁl

=0.001 O mol« L'« s,

(2)0.001 0

N A B R RE

&%a 13 IR R R K I B L B
(RREF ]
SRR B FEFEX A N, (g +3H, (g)

BB E
HE AL F)

B RNIER LA R AT, 2 min J§ N,
(W B B B 43 900 2 2 mol, 1 mol, W R B R
v (F) >0 (Z) IR ?

RIR:REH, BN AR B IR A KA
RETE B R R R AL R ) A ey e R
o, BAEBWERKI, Kkt B R R EW
TAC, ¥ Rk e R ik
EE 2 RNLTEH LA 2R g vt
i o(N,)=1mol « L ' «s
mol « L by I g

T g 2
BRRE#H, AT R Pk Foat m R R
1 A RAFTHREREEFREKMER D, TF

2NH; (g,

S
lsZJ':PU(NHg):GO
R (L) >0 (), IE

. m.



v(N,)=0.5mol « L' « s7' Bl v (F)>0u(2),

LM iESD ]

L A28 2 AR IEAT A—B 1Y B, B 25 78 N
BB > 4 mol A, A2 N B4 802> 2 mol
A T 5 288 PN 4 B T 3 L 2 25 i DY I N R R

«C
AR B./
C.H % D. T i 4 W7
D BHr-diFR pikFay it X v(A) =

7Ac(A) ~An(A)
At VA

Nk AL AR A ARG T A
18, BORRE PR 4R P 5 35 32 R 0 RO 3 08 K,
2.%F Alg) +2B(g)—=3C () L 2E N, F 31 %
7 207 3 2R i K Y S «C
A.w(A)=0.6 mol + L' « min !
B.o(B)=1.2 mol + L™ » min"!

TP LHEENARARK

Coo(C)=1.2 mol* L™" » min™"

D.v(B)=0.03 mol « L™" « s

D f#H:A.v(A)=0.6 mol + L '+ min ' ;B.o(B)
=12mol* L' «+ min ', W v(A)=1.2 mol » L'
min ' +2=0.6 mol * L™" ¢« min ';C.o(C)=1.2
mol* L™" « min™', M v(A)=1.2 mol » L
min '+3=0.4 mol * L™ *» min ';D.v(B)=0.03
mol* L ' +s '=1.8 mol - s min ', A v (A)
=1.8 mol * L™" * min"' =2=0.9 mol » L™
min ', WHTE, DA Kk ERZ K,

3.(2021 « #ix BOH 50 mL o A AL FOKE W 16D
I f#4€ F H, O, 43 :2H, 0, =—2H, 0+ 0, * .
fE—E W T G O, M & F il H, O, %
JE (O IR R

¢t/min 0 20 40 60 80

¢/(mol « L1 0.80 0.40 | 0.20 0.10 | 0.050

BN RS IE 8 1Y) S ( )

AJZRE 20 min B, O, (KFL A 224 mL (br i
ARG

B.20 ~ 40 min, {4 #& H,O, B F ¥ # X K

0.010 mol « L' « min™*

BTE UWERNERSHEFE

C.55 30 min I SN F4 I I 38 38/ T 565 50 min I i
N7 B 3R B T R
D.H, O, 5 ff# 8§ s Fe, O, A% I o] LML H, O,
I3 i
C fE#H. R M 20 min &, T AMLAGRELT A
0.40 mol « L™', i o My T AL AN R =
n(H,0,)=(0.80 —0.40) mol « L' X 0,05 L=
0.02 mol, TAMA ST M ERGA A I R0 =F
7n(0,)=0.01 mol, FEKRATFTHHKRRV=n-V,
=0.01 molX22.4 L » mol '=0.224 L=224 mL,
AEH;20~40 min, T AL A G RETHLE S
(0.40—0.20) mol « L' =10.20 mol « g4

ﬁmm%$wﬁ$Mng=%ﬁﬂii;=

20 min
0.010 mol * L™" « min~',B EE#; ¥ & & & & R Wb
HF A7, T BAL R R E R BT R N, 3 30 min B 89
BBk R K T %50 min AF e BEAT ik &L C AR
A2 BB F e B AR AL 69 A L 3L ST AR R it B AL A
N REER Fe, O, K% .D E5 .,

. E%l%‘gél:..r """""""""""""""""""""""""""""""""""" H

R EZEREEL R
—EENFRNERNBEMES — B

T FEUAE— B,
(D Z AL 8 B AT o AL 2 KM 3 & 4% L R
Rl — 4 o e 2 RRE &, S A BR DAAE B A R
WLFTER IR HRERNERLA,
D ZB”:F— Ak E R READ FER
K, BB A K

HEE oo
e TR I BT RO Tt
%‘:lejit:?/:F
L BB Do=-Lc - An
ﬁﬁﬁ%{a&%ﬁMﬁrﬁzz
i He=fle it
5 JEE SR S i 22 I 4 2 )
BN T (EE
L R
U 2 2 o R L |




mElg WF EEELE1 CERNRE (AR )

BEFEM (D
H b - 8€ 1115 A

MIRA 1 WEREEE  BREMA MR AR AR A R
LFAI e @m0 B 5 R A % MBAEFRATOREH FRR Ik, £k —
£ 2 ( YRR LR R OR AR P Ak
A B EALH B. 8 1 71 ?»&X\#H# A AR B RO R AE 4 mol H, O,
C.2% (a7 D44 B 3 M E R A K8 mol Fe(OH),. # B 4 i%;

Fe(OH), & B4k, B 4k 5 4k 1k o9 R B 2 % 3, R~
R TR M E,#HCHEAE;RALPTHAEL mol O,,
% ZRF R E#£ 2 mol H,O,% D E#,

MRm2 UERMEZFMNITESHE

4 EE T —EEN NH, Cl 8 FHEAES D &L

A FRHT AR TR, EALH T F B A R A
FAKMERT ORE PR KA, RE R
&I OE

2. Ak 2 SN A o S W S Y L R 5 N R 1Y

NTE=X Sl SR :
Wa WEKBFATTHR C 0 RJLNH, Cl)=—=NH, (g) + HCl(g) .2HCl(g)—
_ T 4 L ClL(g)+H,(g), 2min JF. W5 H, B EFH
T 12 R o g B v s Sy
el | 0 1 mol e LT HCIBWREEN 4 mol « L', 45 LIRR
A | Fe'* +3SCN —=Fe(SCN), ‘ é )
5k s
- A.2.5 mol* L™ « min™!
B H, (g) + 1, (g)—=2HI(g) JE 5 A2 AL
= : B.2.0 mol * L' « min '
C 2NO; (g)=—=N, 0, () MR B TR VR i
8 R A E IR C.1.25 mol * L' » min*
b Zn + H,SO, =—— ZnSO, + . D.3 mol+ L !« min
H 4 D BHREMAEBENERAV L2 min B4R
B BT @14 Fe' 9kl KSON e, A% He @004 Lmol » L AR 2HCI()==CL

(g)+H,(g) il # % HCI ;& 2 mol, st B HCI # K
EH 4 mole L' A RAE AR HE NH,Cl(s) =
NH; (g)+HCI(g) &, & & 45 HCl 4 2 mol+4 mol
=6 mol, & T A & = £ & HCI.NH, 4K & 48

Fo0 2 LR R Bk FER(NH) &5 ,v(NHy) =

#9Fe(SCN), 41 &, 7T AR 4 5 ik A & T AL ] 52 4L
FRMEFEANEH;H, (g)+1L, (g)=—2HI(g) #
BEMBEAREMRHERL, N EERET, &R
AEARYE R 3R AL R ik &L B AR NO, A4
HEAARN,O, 2L E A, THAE KRR E IR X

5 6 mol « L7! B .
MEFRBEF,CER;In 5HRBEEER 2 min =3 mol+L ' +min ',D E#H,
H., TAR4E £ & H, AR 2 ik £,D E4, SAECIBSMET 402k TiO, RE¥F H IS 8 Ak 4k il —

316 eSO NaOFL FEENT 7 O RMRBRAUK . 2 10 AN A AL L 5E 2
(L 0HE AR DUVE IR L A LT M v kR IR 2.0 10 Tmol « Lo BEE] 1.0 X

Wk T R B AFe(OH), 4+ 2H,O + O, —— 107 "mol = L7 TR {535 B i ) P4 9 - 44 f2 1 ikt
B 5] C

AFe(OHD o X T S = A 488 38 1 7 ) 2

«C
ATE I — BB H 5 45 49) ST R 1 2 5 A 4
B.#5 R 74 #E 4 mol HL O, W 46 5 7] B A B

A.4.0X10"* mol» L™' « h™!
B.3.0X10 *mol* L™ "' « h'
C.2.0X107"* mol « L™! « h™!
D.1.0X10 ®* mol+« L™' « h!

2 mol Fe(OHD; D R FEAREEALT A 2.0X10 mol - 1
C.4v[Fe(OH), ]=2v(H,0) =v(0,) 1.0X10 "mol « L '=1.0X10 "mol » L', & & &
D. R HEFE 1 mol O, , &% R {E#£2 mol H, O & 410 h, E]ﬁb?ﬁ@é’)—‘{-i’])i/’ R B 1.0 X 10
D B . SR —ARBRH AFRBEREETAR | mol « L' «h™'.D E#,



6. 3T W A(s)+3B(g)==2C(g)+D(g) ki, T3l
AL ESSYNIIP ( )
A.v(A)=0.02 mol » L7" + s7!

B.w(B)=0.6 mol « L™' *+ min"
C.o(C)=0.5mol+* L'+ min'

D.v(D)=0.01 mol « L™" « 5!

D fEMr-AR,AHEKR, RiERTRERF;B

0.6 mol » L' min
Hv(D) = 0 ; M0 02 mol + L' -
0.5 mol » L™ « min""
min ' 5C F, 0 (D) = 0 ; MR _0.25
mol* L™' « min " ';D M ,v(D)=0.01 mol « L7" »

s '=0.6mol* L " emin',2&XDRAMEF

FE UWERNERSHZEFE

K

TAE—EFRMET A A, F B, PR REA 1 L% H

P, REMRINN: A, (g) + yB, (g)—
2C(g) , PIRbAH A S B 2 0 (A,) = 0.4 mol » L
s 'yo(B,)=1.2mol+ L™ +s',9(C)=0.8 mol *
L'es 'y o My MES5H ( )
A2fM3 B3f2 C3Ff1 D13

D MR Bk ZRFAHAAK AFFT R T EY
R F T R & ey Rop ik R kAl
. v(A) 0B, 0w(C)=0.4 mol+ L " «s'
t1.2moleL '+s ' :08moleL 'es '=1:3
CO Aty 2=1:3:2,0—1,y=3,

G - el 3 iR Ft

M EY B R ABIRS T 2 L BSR4
FR:3A(g) +B(g) xC(g) +2D(g), £ 5 min
J s A% Dﬂﬁ(ﬁﬁjﬂ 0.5 mol « L™, C B9 F 4 2 [
HARE 0.1 mol - 'SHItR A.B WY
ﬁﬁﬁ@ﬁéﬂ?ﬁztkﬂﬂ 23, FAOIBLEA IR Z

( )

* min

A.x WESE 2

BIFLG T B B B 3.5 mol

C.5 min B, B A4 it 1) &8 & B2 4 0.25 mol « L
D.5 min B, & & AR EBY B 7 mol

C BHh. X ABHARBKER a mol « L~
Sming CH R EREAN 0.1 mol - L' -

min ' X5 min=0,5 mol « L !, 1

3A(g) + B(g) =—— xC(g)+2D(g)

F%4/(mol « L") a a 0 0
5 min 54/
i 0.75 0.25 0.5 0.5
mol * L

5 min K/
( Lo L1 a—0.75  a—0.25 0.5 0.5
mol « L

WFER T E DTG RELTFTZIEF THFT
EFHZWH,C.DE S5min A RETHREMA, BT
A x 89482 2, A IEH ;5 mink,A.B &4 T8
FREZIA2: 3, @—0.75) : (a—0.25)= 2
3,a=1.75mol « L ', 48 B R eg=H 1.75
mol « L' X2 L.L=3.5 mol,B W iE# ;5 min & ,B &
MR TR AEH 1.75 mol + L ' —0.25 mol + L'
=1.5mol« L7',C 45E; R Al MmN A.B &4
Jitg &2 7 mol, R BAT G Ak F it EHZAw
HMELHA Smin W, 2B FPAKED RO EH
7 mol,D T iEE#
9. —EIRE T AE N, Os #Y PO ALB I (100 mL)
KRR : 2N, 05 ==4NO, + 0, , 7E A 6] i

35

Z0 W0 R R O, R, BB R N, OF ¥R R &
F)?/T\‘:

t/s 0 600 |1 200171022202 820 x
L(Nz();)/
1.40 | 0.96 | 0.66 | 0.48 | 0.35 | 0.24 | 0.12
(mol « L™1)
T A U B Y 2 ( )

A.600~1 200 s, 4= 1L NO, K HK5.0x<10 "
mol s L1 es!

B 2 220 s B, OB O, FRFN 11.8 L(bR1fE
RO

C. ) N3k B B 0 (N, O5) =20

DM EZRhiy = 3 930

D f##:(1)600~1200s W, FHi&kFE 2(N,O;)

~ (0.96—0.66) mol « L'
600 s

20(N,;O5)=2X5,0X10 " mol+ L' « s '=1.0X

= 5.0 X 107" mol -

L'es

10 *mole L' o« s, % A &iE;0~2 220 s K
N,O; #93 FE T4 Z A4 1.40 mol « L' —0.35 mol
« L7 '=1.05mol « L', An(N,0O;)=1.05 mol

L ' X0.1 L=0.105 mol, &1 BB # 2 X AL F i+ 4

1
—An(N,O:)=0.052 5 mol,

2
FRAEKRIL T4 V(O,) =0.052 5 mol X 22.4 L »
mol ' =1.176 L,# B4%4%; & 5 ik 8] F 4 0F , £ K
Rk EE TR Mk F LN R R R AT R Rk F
LD EBMEF THFF TR, 20 (N,O;) =
v (NOy) # CEZ s oA T HIET . LR L
it 1110 s(600~1 710,1 710~2 820) & N,O;

a@;&ﬁ%;‘w/ﬁ%m%, B . N, O, # K& W



=g wF
0.24 mol« L' & 4 0.12 mol « L™ "8, T A3 £
Pag o+ A 2820+1110=3 930,% D £,

10.H, (@) + 1L (g)==2HI()TE 1 L W18 R &5 1 ik
A7 5 SN 3 A2 A B A B UL 2% .

g Bt
ﬁ/l J n(H,)/mol n (I,)/mol n (HID) /mol
H] /min
0 4 4 0
10 2
AR BE N po kPa, 20 3 T 87 if

ST B et e N T TR W 7 B D A Bl 5.9 S D
AW Y BT Y 1530 W 10 min N H, (@) (1)
ERNEL | ( )
A.0.25p, kPa « min'
B.0.025p, kPa * min™'
C.0.005p, kPa *
D.0.016p, kPa » min '
B f##.H,(g)+ 1L (g)==2HI(g) A A F )&
AREYMRHERTHTERE, MRS 64t
ERHZEERE B A p, kPa, 3] Z B X,

H, (g) +1,(g)=—=2HI(g)
ny/mol 4 4 0
710 min/ MOR 2 4

min~ !

B E A H, (g) 9 \}17'7 ></)0 kPa = 0.5p,

kPa,10 min B H,(g) 8 5 & A X p, kPa

2
2+2+4
=0.25p, kPa, M 10 min A A H, (g) & &8 R &

0.5p, kPa—0.25p, kPa

® R 10 min = 0. 025p, kPa
e min~ ',
1L.(DFE2 LA RS T, W B,0; (s) +3C(s) +

3Cl, (g)==2BCl, (g) +3CO(g) N\ E % 3 min
P [ A 5 R e D T 15,9 g DU S0 RY S 2 R R
2H (B.C 1 Cl By A X 57 i =
391k 11,12 F1 35.5),

(O 1 LBARRE .4 mol ERHE—ELEMBT
Iy A R A . 2 min BN IR U A
46.1 k], JUBT S B AL R R 25060 1% R g 1 34
ﬂ:%éﬁ%%fc% .

X B o (H,) =

(3) ] 33 )2 A(g)+B(g)—‘C(g)E’JSIZi’J}i
AR v (B)=0.001 mol * s LA REBESIE

10 C, Jirjii%ijcﬂ}?%éﬁ 3%, T4 T
BT 50 CHF, R MHEAT 10 s 5.9 5 C B9 Y

RN
(WO 2 L IERESR P FITA 2 mol A ﬂzt%n

EEMME1 WERIMREE (B AR )

36

1 mol B Mk, —E KM T AAEWMT RN 2A(g)
+B(g)==2C(g), 245 min B} [ I i 3| F i Ik

A& A 245 N R A AUV T 9 2 S uEI’J*J”'Jﬂ%

A FoRMEB OB AR,

B (DRBELFFTRX TR, R GERRE
ABO, e CHREZ A, ZRY M n(B,0,) =
a2, MY ¥ n(C) =n(Cl,) =3z, B vA Am =
m (B, 0;) +m(C)=x ¢ ' +3re12g-
mol '=15.9 g, fE/F.:x=0.15 mol, BT Lk ¥ &
n(Cl,)=3X0.15 mol=0.45 mol, £ 4 & -F ¥ &
o . Ac An 0.45 mol
B v (Cl) = = N T 2L x5 min
0.075 mol = L™ » min ', (2) #& L F & £ X
2NH, (g)=—=N,(g)+3H,(g) AH=-+Q kJ *
mol ' & 72 mol NH;, 45 MEZR K QL] #
HERBEGRLEYM A EA 4 mol X25% =
1 mol, M2 mol NH; R4 45 M E R K&K ZE Q
=2X46.1 kJ]=092.2 k], BF AH=+92.2 kJ -

70 g » mol

An 1 mol
—1 j— — —
mol s v (NHs) = v e = 1T o mim 0 °
mol s L™ e min ', 4 # v(NH;) : v(H,)=2:

3 3
3, ‘U(Hg):?'U(NH3>:?><O.5 mol « L

min '=0.75 mol « L' « min" ', (3)E A& E &
F&H10 CREEFERKI R 3E,BE,S
T50 C, W BBk F & R JR K6 3° =243 45, T L
S BT B ik F o (B)=243X0.001 mol« L' « s !

AL‘
=0.243 mol * L o, MR ry:&,ﬁfryx Ac(B)

=0.243 mol « L' « s X10 s=2.43 mol * L
Ac(C)=Ac(B)=2.43 mol « L', (4)4R 3 F £
miEF R RBRET.ERLETHRANEZ

5
kb,ﬂ’l-‘?%iﬁé\%wé%)ﬁﬁéi‘%*x3 mol =

25 mol, R G AR B AN MU ERY T 3 mol
—2.5 mol=0.5 mol, ## 2A(g) +B(g)
2C(2) s BH 2mol A BB B, BRAEIKED A
#EMY 1 mol, TvA L m B oy A 94 %
A1 mol, WA AERTHIFHRBEFEH v(A)=
1 mol
2 X5 min
ZZFE.(1)0.075 mol *+ L' « min~ ' (2)2NH, (g)
—N,(g)+3H,(g) AH=+492.2 k] * mol™'
0.75 mol « L' « min~!  (3)2.43 mol « L'
(4)0.1 mol « "' « min '

=0.1mole L' *emin',



BTE UWERNERSHEFE

52 URImE SBmAEiE R BRI ThALE

L SRS TR VRS R 9 R (L2 I
DA R R L DI AL R R I R
BB 0 TR AR 58 A 46 P RS 2 A B

18] & =\ 7 >

SN 5 I B i Y E R
1A PR (e e P 380D —— S I ) ) 2 A, 25 A
FHNE.
2ANF AT A S s — A 461
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BERI IR, SN AR K
UEUNFINEY 35 S EE S RAN

RIRTERE, SRR A
WUNER, SR

THEAREE , SR K
R BE , S I A )

HEALH

A, ZERpkE, H
TE 30 I R AR AR P AR )

JEARGT . WUMZARIR | A
| PRI, SRR B S

—.iEee
1. HL R

(D FETC RN K 2 H 7 SO AETE &3 24 O
W BRARE I B — 2D SRR R R T B
ol , H % 3 fife 2L 2 28 3k W 25 35k 76 S I 56 11
2HI—>H, +21+ 21« —>1,,

X T SRR R BN ALEE

(2) B TC BB K HE W e U 55 A« I W0 43 F b AR
He A 3
2.4 Rl i

Refl & A5 BB (ARl
OB FHEA —ER G E

KL st
& dA_i@m@ﬁEﬁ B
KR ARSI, I o Ak

37

TR AR

3.EALREAE AL T

T — B A A AR Y 73T

g TS )
TRART R

4.5 SO Y

; E: B8
| T E B #fT RALAMS
N AT HBOEE
Ak AV .
TE 1) E\—Ey: BB #

O RPN
5.l 45 P00 M TR AN T) 2% X 2 S 328 3R (4 5% 1
(D iz
SN ) e K R — BT A B T AL A TR 5
FALASL IR [] PN A S50 48 O B3 Am— N TR R K R
R
(2) JF %
38 R 58— A AA R B 46 /N — SR 4 VR B R — B
DLAARFRPITE A6 53 F B8 % — B (L I [0) P4 A 20 Al 4
KB Ao — R FE I K 5 s SO 3R )

(3 &

TH i 6 — 5 Ak 43 1 4y 8038 R — B0 B TR] Py
A R AR UK 3 A — SR S K R S
BV

(O AL
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meilg WE EEENE1 KERMNEE (EAZRMR)
___________________________________________________________ (58
E5EY RIMREEMRAERMOPM D BT K N0 K CO MR T KL

[BRREDN]
e Fe' ™ Rl Cu A HL Op 431 9 LR
SEAL 2 BR TN ) 25 43 I T R 28 R Y
57#%0.5 mol L' 5i#%0.1 mol L

l2 mLSO()l
Qﬁ{
<
w1 *Bf\EﬁT it WA 4 IG5 M B AL
ROR 7 S256 £ 2 I o] P B8R o2 i LU AR BOR 2

RN PP TRRERPAGSEGRZ, TF Tl
T AFF ARG G R S B AR R A AR AR
AR ARAR

EE 2 AR I FeCly B Fe, (SO, B R &

R A4

?zm:a”kl}wl’ﬁﬁ)ﬂﬂﬁ%fﬂlaém%%T\ﬁ,ﬁ%%é\ﬁ
AT, HEBRMBE T RE &R F K, TH FeCly
iR A Fe, (SO, ik,

EE 3 /N PIEREE Fe' ML T, W5
H, O, ¥ EEXT H, O, J0 i 20 33 28 5 52 ), 3 11 52 56
Asf 7 G fef 1 w7

RN :FRRAMARRREN H O, 5 M8y £,
B VAo B R R R JE A Ho O, 3 ZARIE Fe' ™ 8938 &

AAR) b APRAE L I P I NF 8 Fe' IR R 9
BRARARE ;PR IE 75 40 5 B K B T AL 09 3R R B A
(iR iE SN ]

LIEH T REf NO, (g) +CO(g)==CO0, (g)
+NO (@) 1E J i 3 &34 R HAE AL 7 7 59 @ o Bl
H8 T 7 5 i C

AR NO, 5 CO 3 B
B/ CO, 3% NO (19 B
C.3l A Ne ffl UM 149 Fi 5 3 K
D. Tt =1 S ;i ik B

38

2

AR B IR AV RS R R TR N

FEREEEY>TFHET K AR BA
CO, & NO #9357 Bk if R R ik {2 Rk
FESF I E 54, BAER AN Ne fE Akt R
BRIG K, RAE A B AR W R RS ik R OR
T ARAEFENRSFHE»H. % C AR T HR
B KR FRSTFE o, BE % RSk &K
K. #% D EH,
w A 2= 7 =Xk
Na,S, 0, + H,S0, —Na, SO, + S0, » +S vy +
H, O, T &2 5256 rh e e th My 2 ( )

MIEFE SR 2X

L Na, S, O, ¥ i i R H, 0O
i
i HE e/ ¢/
g V/mL V/ml V/mL
/C (mol « L™") (mol « L™")
A 25 5 0.1 10 0.1 5
B 25 5 0.2 5 0.2 10
C 35 5 0.15 5 0.15 5
D 35 5 0.2 5 0.2 20
C ﬁ* -/m im4ﬁ¢}iﬂﬁ$‘%&k /{i kkﬂc

¥R MK, W AR A R, LR E AT S
BB ik B Bk KTk B AL 5 ROR ik 6 o,
BAEA=B<C=D,0 A.BA¥ R 5t & )T C,
DR A<<B, W R g ik & A<<B; R E.C>D, 1l
WFEREMiEE C>D, A F R & E . C>D>
B>A, W & & RITIEWZ C,

==Y+ 37 W3 F 5 ) K, 16 A ]
FAF T AT A BT Y Z B EE R 0, )Y X
fh Vi 32 i 2 7 B T 0 28 Ak an BT 7R . R B B TE AN
1E i 1) 2 ( )

¢(X)/(mol- L)

1.20
D 800°C
1.00 S
'\<®800°C
0-80 \ g DB00T
0.60 ya\k
—
0.40
0.20 @ 820°C
0.00 1 1 1 1 1 1
0 10 20 30 40 50 60
5} B8] /min



ARS8 O @15 H 1 K BN Wk 2 A~ B

AR R

B S5 @ @ 15 . T i, b2 BB R
K

CHAELROO R —NFKMHEARR, MRS T
AL 5
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KA LR BF,LSO, 2 NO #9 R RILIEH R %,
PSR ERFRE, E5;C A, H#£ SO, F=
A/ NO, AR —F @ ey R, 43D |, K35 H
IE LR, R — AR R,

%F\E\ Zo AN
(DHAB N FEFERAN T A —“EFHE, L
ELL”

ERLRR—ANERBHE, — KRk
%, BGRBAE R R AR
REREAE; ARUNFITERERERS
R -NEREERMITHAEN, S5
BB AR — MR B B BT IR
REE, T aeAE AT A o H WK 38
DT AR T 8 T AR
 ORBASWH A EZLE T EFRR P
AR E R 2 b |
 OEBEATHWAKEKRTEMENE KRNE |
 BEAAMENFWELEMAE R T E .
2HI=—H, () + 1, (g). 5
 OARAKE M SKERLS R R KR
CPHMEM S TFREFEM A L T A,
| 2HI@=—H, () +L(g), |
Qe RAGEMHRANEELGTREANSHE |
 BERHTE. |

EEE LETEEBNERSNA
(RREF

AR BB T B (CH,OCOOC, H,) % R 32 4
C,H,OCOOC,H; (g) + CH;OCOOCH; (g) —
2CH; OCOOC, H; (g) . 650 “C B, BB hBeib 1 ¢ 1,
FHEHK=9,
I 1 BN 2 T A B R A L
o ¢ (CH; OCOOC, H,)
hmx:dgﬂmamgﬁ>wmﬂ¢mmmmf
FEBN 2 YRR TR RO 2 b AR
R Ak 2 7 B A O RO 2 A%,
VR Z D
1.
5

BoR.—;8l., ERBSH RN FHFHREAB LK,

‘ . 1 s 2 5
HE RS . BRI AR TN E

BREARKG2IE, TREHA T FHF 4, HF P
FHA 81,



E&s L

EEN 3 IR T MR R L PR B A k2

RR:RE,

[ iE3h ]

LEARRDCO(g) +CuO (s)==CO0, (g) +Cu(s)
FIR I @H, (g) + CuO (s)==Cu(s) + H, O (g) fE

HARE T w8 Ky, f K, BT
MSCO(g)+H,O0(g)==CO0,(g)+H, (g) i F i
HWECN Ky, AUk IR 2 ( )
. _ c(COy) * c(Cw
A SN DWFHREB K = ey a0
K,
BL IR B9 8 80 K, =
2
CXFRMNO, REFE. K, AZE
DX F RN O, 8K EMR, K, /D
B B .4BAREBEAEFHETHEAZXFA
BE B TEEQQ=BREO—REQ®,NF K,=

BEHFTEED, BEXET.K, AT ;5T

K;
&ﬂ@siagk}}—gisz ;T:‘jksc D'iﬂ‘bf(
2.298 K W}, T 1) s W B - i o £0an F .

DN, (g)+0, (g)==2N0(g) K,=1X10"%*
@2H,(g)+0,(g)==2H,0(g) K,=2X10%
@2C0O,(g)==2C0(g) +0,(g)  K,=4X10 *
MR T NOLH,0,CO, X =Fl k& ¥ 73 i i
ARSI A ) o A ) ( )
A.NO B.H,O

C.CO, D.ASRE F 7

. 1
A B .NOyBA R K=—=10°

0 I
K1 ’Hz()ﬂ

By 1 2 - > - s2
fitk B 84 K= =5X10 % ,K M X R & # T

AMEA,AREH,

o {i % xSy _|:| EEE

3 R Pl 18 B B0 5 48

(DUEPHEERFE TR LG RE, K @

K AERF#EET—FA,

(A 7 % Bk ok R, M R B K E R 4

TH T T ERE RS R RS R

REAY RGN ER, E—THERE, F %

ﬁﬁﬁf%ﬁfﬂﬁhA%% BABRA,H
B A Rl TR B R R

E%E NEZEEHEHNEXITE

(RRiED ]

¥BE T, ¥ 2.0 mol SO, # 1.0 mol O, & F
10 L FMAESBF.SO, 9-FHHEALE(OSKEERE
BB(pIW K R BT,

EEMME1 WERIMREE (B AR )

0'750 0.10 0.:50 p/MPa
EEh 1 VARG R R SR (p) 2 0.10 MPa,
THE R - 8 28
BR: WA T 4,0.10 MPa B, SO, # F # 440 & 2
80% . BF & Jm B R ¥ n (SO,) =2 mol X 80% =
1.6 mol,
280, (g) + 0, (g)==2S0, ()

#2 4% /mol 2.0 1.0 0
34L /mol 1.6 0.8 1.6
F #7 /mol 0.4 0.2 1.6
cs/(mol« L")  0.04 0.02 0.16
_ c?(SO3) _ (0'16)2 —300
c?(S0,) + c(0Oy)  (0.04)*X0.02 °

B2 PACREH A SR B S, RO R
KA KB KNEER,
BR:WAHBBRERE, R KRKZER,K AR
£,.K(A)=K(B),

EmE3 "N mA(g) +nB(g)=—=pC(g)+¢D
(@) TE— 7 T BE T ik 3 7 il , I o 7 % % K, wf

. p"(C) X p* (D)
y = - 7 p
RNN K, p’”(A)Xp”(B)”ﬁ\EP p (A pB) . p

(O p (D) TR YA B 53 . 0 e = B R
X &4y B, THE B RO Y R 7 A R
G D .
RR:® B T4, P B EEERA 0.50 MPa,
SO, 4 -F #7440 552 850, Bp i B 8 n (SO,) =
2 mol X 85% =1.7 mol,

250, (g)+ 0, (g)==2S0, (g)

A2 45 /mol 2.0 1.0 0
#:4L /mol 1.7 0.85 1.7
“F #7 /mol 0.3 0.15 1.7

FHE B SRR ng =(0.34+0.15+1.7) mol=
2.15 mol,

O pT(S0
P p(S0,) + p(O)

[ixo 5oj2
2.15
(ﬂxo 5o)z><(ﬁxo 50)D
2.15 2.15
[ iE3h |
LERET . mAERN 2 L B% W N9 7 A 0.10
mol SO; , 4 B # H I AR TR SR AS F A2 fb I, T 75

SO, WEEER Ky 20 % WHZIR E T O 2S0, (g) +
0, (9)==2S0, (@) W FEH % B N ( )




A.3.2X10° B.1.6X10°
C.8.0 <10 D.4.0 X107
A R
280, (g)+ 0, (g)==2S0, (g)

c(4)/(mol « L™ 0 0 0.05
c(E)/(mol« L") 0.01 0.005 0.01
c(F)/(mol « L™ 0.01 0.005 0.04

_ ¢?(S0Oy) 3 9%10°

(SO, + ¢ (0, 7 °

2.N,0, & NO, ® =R ¥ .NO.NO, F A &L

EFEARIGRY AW 5B EERITH

IR A BLAE T 95 B A F B

D2NO, (g) + NaCl(s)==NaNO, (s) +CINO(g)
AH, <0 K,

@2NO(g)+Cl, (g)==2CINO(g) AH,<0 K,

(DB 4NO, (g) 4+ 2NaCl (s)==2NaNO; (s) +

2NO(g) +CL () ) AH = (JH AH,.AH,

PR S % B I S Rk 1 K,.K,

FR) .

(2)7@4ﬂmmﬁl%{¢xﬂif®ﬂﬁﬁ4ﬂm T CHf, A 2
LEAE®EWEHPIMA 0.2 mol NO 1 0.2 mol

Cly, £ 5 min K2 AR, I b o 72 K28 N AY

JE 38 /N 10%, W 5 min YRR 1 7 3 R
v(CINO) = mol + L' + min ', NO #yF
AR a1 = %o

B (DI EREDO. @, REEH T2, D X2
—@T4% 4NO, (g) +2NaCl(s)==2NaNQO, (s) +
2NO(g) +CL (g), W % & & 4 AH = 2AH, —

2
1

K, °

LT RAE s, B R B B, AR R IR Z LA

THEM A EZ, R BT P A E N6 E R D

1096, 00 5 B A AR B L 69 & 4 0.4 mol X (1—
10%)=0.36 mol, & B E ¥ NO #4L = mol, I .
2NO(g) +Cl, (g)==2CINO(g)

(2) AR 3% T 4K

#2 45 % /mol 0.2 0.2 0
# 4 & /mol x 0.5x x
F # % /mol 0.2—=x 0.2—0.5x x

MA 0.2—2+0.2—0.52+2=0.36, % +=0.08,
5 min AR B #FH R FEA o (CINO) =

0.08 mol o -
m*0.00S mol L min ,N() él] 'jf'_
0.08 1
B E o =X 100%=40% .

0.2 mol

K
2. (1)2AH, —AH, K‘
2

3T R A AL T A T AT

(2)0.008 40

b HE B B A

BTE UWERNERSHEFE

i AT AL S T R A BT LRI .
’ﬂ] H,S # fi# )2 W 2H,S(g)——S, (g) + 2H,
o 11470 K,100 kPa & W 51 F o ¥ n (H, S)
: n<Ar>—1 4 IRAERFTAE WA &S iIT
H, S # o i e i . PAFEHE &S H.S 5 H, 1)
Ay AR AL H, S S e b o R R
K,= CHH P15 43 F AR R S A e B2 158, 4%
JE = BE X W) BT i 5 50 80 o
R AR LT LA A R R4 BHY
R =5 %A 1 mol F 4 mol , I =&KX 7 4o,

2H,S(g) S, (g)+2H,(g)
44 /mol 1 0 0
% /mol x 0.5 =«
“F /mol 1—=x 0.5 «x

P H, S A H, 95 R4S , N 2 R E

FE L 1l —ax=x,BF 2=0.5, P74 H,S & -F #F
%vcfria—x 100% =50%, F # % & K, =
0.25 (ixmojz
p(S)Xp*(H,)  5.25 5.25 176
PE(H,S) (0.5 ><10on e
5.25
BE.50% 4.76
B = N L L LT ——

FEEAEREE R

| EEE EAGA, AR,
| R MR R x ;

&
' RIBR Y, R R LB #
AR xR, ROKEHHE AR
, B nE, ERE. FhE
| S 2B A
R [T I L
FAB PR )30 o ok . B it (e %
(> BRI oo

| B umu, SORT G A
f}% BT v BT, Ulﬁ(ﬁﬁj(, , HE%A}U.I{:U»E
0| [ . 0, s s

Bkt K= o (B imA ey
it nB(g) == pC(g)+qD(g) ]
7 R TR A B AT P
¥ A TR 5 B B
¥l | kmok, ERITERGES
8] L kol mpeoRsese

KRR




mElg WF EEELE1 CERNRE (AR )

BEFEM GO
H b - 8€ 1115 A

MR 1 HZEFE O3B R, AR — E R M A P AT A OB
LEJ K, [Fe(CN), AR B/ Feo IR 2% CaCz(L(%)—‘La()(%)+L()7(g)+(/()(g),7:§ﬂ

®ﬁ%§WF§%TFﬁHﬂ‘IEﬂﬁ‘ﬁ*ﬂ:-@ﬁuﬁq‘l‘ﬁﬂli] H
#& 1 mol CO, [ 4= 1 mol CO; @Ak i1 %5 JiF
R it BsF 1 1717 25 Ak 5 @ TR B SR 14 - 249 BE R o AN B
R 8] 111 25 4k 5 © 12 5 7 B4 48 728 A Bl st [ i 28 1k

Brre A AUITE. K 0.2 mol « L' KI W AN 0.05
mol « L™! Fe, (SO,); WK FKRBIR GG . BUR &
W4 ) 58 1R B 5286, RE UL N 81 VA W AR AE AL o

2R 2l =2F +LWE () A @6 B.DOG
5% o Kb LS . C.O06 D.O@®
® A KSCN ¥ i Vs L B BHM.EARAAKSTFHREANAE,BE
545, DEFH ;CO, F2 CO ¥ & Bt , 5 4 CO
® WA Ks[Fe(CN), 1% A A DUTE A L ]%% ®‘ A . o j%], A gj;“ . i
. e F— REBR I, AR COREIER B, B HNLFIHTE
WA il e  BAERLKCEE A A E A 1 mol CO, Bl AR 1
A.D B.OQM® mol CO. & R ik 5| F 4, Q) EFi; A3 & 5 2%
C.OM® D.DFIG |

BB SRR R b p= 1T do
A f##7:0.2 mol « L' KI & &4 0.05 mol » L

Fe, (SO xRk FhmrsdiE, ] £ F,. 2RATiH
EH R BT RA CO, #2 CO BAL =M A 24K, B

v, Fe't A A Fe'' Mk L Fe'' , R ,

Sl Berl BIRARACH Fe MR AT RS ARGFHE AR ERARE DB A
3 3+ o 5 oa o B E

ALY A Fe' A5 e, Bp 7T HE Y] L B & 7T # B - RRERFAIFHERL,OHBR,

AREERT AN KSON B ERTLAAE  mink KEFHRS

EA—NERZ B FERTN, A EERFH,.Q

A Fet A EA, 4.5 mL 0.1 mol « L' KI¥# 5 1 mL 0.1 mol « L'
2. B A1 2R R4 5 I A PR R — 52 K 8 T L2 Iﬂm%ﬁﬁiﬁﬁﬂH”u@+mfum:i
R A R () 2R o) LG —BMTR R BGAFIE . T
AN, (g) +3H, (g)==2NH, () [7E IR & < h WZEKHM"JE «

AT W& 57, 7T LAAE RO W 0 B8 5
ZRMIR AW B 5 AR T A KSCN %
IR L, R WAl 7 S N AT 7 BRI

COZLINLEY K K, 2 W IE BN, R A 10 A JBE R

DRI B BB K = —

¢ (NH,)=33.3%]

B.CO(g) +H,0(g)=—=CO0, (g) + H, (g) (fEfH %
AR AR N R SRS AR

C.280,(2)+ 0, (g)==2S0, (g) (fEME JE & F.

RSB AN 5 (Fe'™ ) » (1)
IMN@@FzﬁMXQ+Q@ME@§%ﬁ?,E D BT Sl FHAR AP WA IR T AR

R A T )  RUERPWBER.A B B KIEREE. 2%
D B4 .o (NH,) =333 % Rt A ik 5 F g O F G EARBR A KSON & i i ik 2

w e BB R T AR Fe'  RWIER B A TiER
B, B RO TR E B EA R H K MK, R

KEABE N TREREWNBEARDEGERETY

A WA e E LB AR R T \ ‘ ' \ ‘
Sy BEAE RIARERTRAA AR, C B T

a = .~ AR A T gk A 4

REAEEAAMARASEATHREOE gy L oo, w A2 F B F K K=

3B ,C AR EHT . AKRAERBARL, LA CFET) » o (1)

R &S| F 45D EH. ST )

,D 4%,



S AL A KRB K R A Ao O kAT
PP e, fE— @R E T . T 0 R Y Ak 27 -
WRBEIT
2NO(g)==N,(g)+0,(g)
2H, (g) +0,(g)=—2H,0(g) K,=2Xx10%
2C0, ()==2C0(2)+0,(g) K,=4X10 "
PLTR 150325 T 9 1) 2 ( )
AGZIRE TS S NO Jr i 77 A2 O, B 52 A0 F- 1 3 4L

KIEAN K =c(Ny) * c(0O,)
BOZH T Ko 7= A O, 5 B
BAHZ Ny 510 %

K, =1X10%

(19 - 15 5 K

6.1 31 Js o ik B - R 25 5 8 ( )
A.AsO} (aq) +1, (aq) +20H™ (aq) =—=As0]"

c(AsO7 )

(aq) 21 c(AsOl )

ain)

B.2S0, (g) + 0, (g)==2S0, (@), % I 11 AH
ANAR B

C.2NO(g) +2CO(g)==N, (g) +2C0, (g), % v
(NO) iy =0 (CO,) e I

DK Si0, () F1 HF (@) JICFE R BN A8 1) % 1A 45 4
h & AR R
2H,0(g), SiF, (@) il H, O (g) B4 FL LA 5 A
75 i

VO3 e I o S

c(AsO3 )
c(AsO3)

YR E— B FHRE,
SR B FE AH HRE . BAR; R ELAAGH
A7 w it B 4. C
HF (@) EKRBR R L ERA S P A AR RE,SIF,
T = F Wik

Si0, (s) +4HF (g)==SiF,

PRFHRE, B
Z:_ﬁ_f)ﬂé/fJC’A Jllﬁ ,/\%‘}ij}u}iﬁ #h}?"é}]

AR F R A TR

AT, B R A %% B SO, (s) Fe
(g)F H, O(g) A/ Z £ R4 , EAEAT I
FILE A KRR

7T ERE T ERRN 2 L s aEsh &R
I :CO(g) +H,O0(g)==CO0, (g) +H, (g), # 7%k
PO RE D >0

2, Déa‘ﬁ’:

 GEM-BIRR

49

FE UWERNERSHZEFE

CAZIRE T .NO.H,0.,CO, =Fib& ¥ ot 5=
O, B )t KRB/ NI 5 NO>H, 0>CO,

D. DL I 156 25 #0 AN 1E

C MW s P HFH

c(N,) » ¢(0,)
¢t (NO)

LT e K, =

JA R GR R s Ko R B

1
e =
R K2 2 X 10"

ZiEET.NOH,0.CO, ZAa 45 it = 4 O,
89 B B AL 52 B A ) A1 X107 5K 10
X10~ 7, B 2h = A& O, 894 @ . NO>H,0>CO,,C
M IEA D RAEE .,

:5><10782,B ;ﬁ’éa‘lﬁ

] | n(COY/ | a(H,O)/ | n(CO,)/ | n(Hy)/
/min mol mol mol mol
0 1.20 0.60 0 0
1 0.80
l> 0.20
B I A A ( )

AR NFE ¢, min PRI RN © (H, )f* mol -

1
L -
B CO 4k %k 66.67 %

CAZ I BE R S - 8 80 1.00

D.H A &5 AN A8, #5584 B 7 (CO) = 0.60 mol,

n(H, 0)=1.20 mol, WP} 2 (CO,)=0.20 mol

C BW. HEPHETH, RLEL (, min B
0.40 mol CO(g) #= 0.40 mol H,O(g), B & 4 m

0.4 mol _% |
f,mnx2 L g ¢

L' emin ', A &4&; £ ¢, min B4 # 0.40 mol
H,O(g) . £ B % 40.20 mol H,0(g) .+ ¢, min B
n(H,O)43 4 0.20 mol, W ¢, min & % B & ik 3]

HCR B CO # 4, 2 s 220 mol
1.20 mol

~33.33% ,B 4R B B X k" A
CO(g)+H,0(g)==CO0, (g) +H, (g

* min

0.40 mol H, ., M & v (H,) =

BR & X 100%

He bR E/

0.60 0.30 0 0
(mol* L")
HAR B/

0.20 0.20 0.20 0.20
(mol* L")
TR E/

0.40 0.10 0.20 0.20
(mol*L ")



mEilg W EERMEME1 WERMNERE (BRAZR)
moix B E T R B FHET KA K =
c(CO + c(Hy)  0.20%0.20 00 C
c(CO) » ¢c(H,0) 0.40Xx0.10 ’

n(CQO,)=0.40 mol,D 4&i% .
8.7 1 LIEAZEMAAMFPRA CO, Ml H, .\ KA

CO,(g)+3H,(g)=——=CH;OH(g) +H,0(g), ri%
SRR RFTR
it k) A B )
K| W/ J1 1Y £ / mol J5i #9 4t/ mol
%> C
n(CO,) | n(H) n(CH; OH)
©) 150 0.23 0.19 0.03
@ 200 0.10 0.26 0.02
® 200 0.17 a 0.01
S D SR R K = o LHOK
7 A B S i B H, B9 5% 46 R R o O
aii
BT E1LEREFMESE T AN CO, fo Hy 34 5%

LS VY LI ER S W

CO. (g) +3H., (g)=—=CH, OH(g) +H, O(g)

¢y /(mol e L") 0.23 0.19 0 0
Ac/(mol « LL7')  0.03 0.09 0.03 0.03
cju/(mol'Ifl) 0.2 0.1 0.03 0.03
0.030.03
EAON-GsALEE K8 0.2X0.1° 4.5, 5
0.02 mol X3
B @Bk B AT H, 6 Ap Ry o O
0.26 mol
X100%=~23.1%., FHQAFHOWM B EAF,
0.020.02
T 46 i 3k g, It hd °
A HAR 00 X (0.26—0.02 X 3)]
B 0.01X0.01 B 2013
(0.17—0.01) X (a —0.03)? T T &= F 22
%£2=.45 23.1% 0.13

(2023 « A B A3 B W B T Ak A= rp
AR 2 ik i m] AR AR 25 B 16 /N 22 A i i
WE SRR VR AR R A5 124 4 ) A

(Dt FeSO, B A2 By WIE 25 2% v, T i B2 &
RN C L)

2FeS0O, (s)==Fe, 0, (s) +S0, (g) +S0, (g)
I poo,-T WIRFRMT EIR, 660 K I, iZ%

BV SR py = kPa, - ffif # £
K,(IH= o K, CT) BB N il B2 Tt i

(léi\“ij(”“?}ﬁ/J\”ﬁ“Z:@I”) .

50

5.0 . . ——
45— ZIZZZI;C
e o e e e B

¢ 3T ]

e ot B s et B 2

F2St A

B s i I = o
1.5{— ! et R Bt
Pt e S s ki e
0.5 == ———14—

0.0 "
560 600 640 680 720 760
T/K

() FHEREE , iR as vt — 2 % A v D - 2S0,
(9)==2S0,(g) + 0, (), FHit p,, =

(H pso, sPso, Tm) . TE 929 KB, p, =84.6 kPa,
Pso, =35.7 kPa, W] pg, = kPa,K ()=

GO .

fRHT . (1)660 K aF, AR B A 2 K & (| )2FeSO, ()
——Fe,0,(s)+S0,(g)+S0,(2) T4, ps,, = pso,
=1.5 kPa,# p, =1.5 kPaxX2=3.0 kPa; K ,( [)
=Pso, * Pso, = 1.5 =2.25" ;R E T 4o, I+ 7 B
LSO, BN K . %I HBRELAEFHEAY
L 0 PR EIE R, ()R E (] )2FeSO, (s)==

Fe, 0, (s)+S0, () +S0, () ¥ 2(S0,) : n(S0,)
=1: 15&&4&17"&&&(]])%&&% ps()2 :ps()3 —a

kPa,-F#r 8y p,, = kPa, i 280, (g)==2S0, (g)
+0,(DF“Z B X"TH .

280, (9)==250, () +0, (&)
A EE/kPa  a a 0
AR /kPa 2x
4 JE 3% /kPa
Po, = kPa,pSO3

2x x
a+2x x
=(a—2z) kPa, pg,, =(a +22)
Pso, 7 Pso,
T

fn p s =84.6 kPa, py,, =35.7 kPa, W pg,, +po, =
Pso, —35.7 kPa
4

—=46.26 kPa, % B E T K,

a—2x

kPa,fB":i,]:ii’if—/\%f‘i“F]‘f%Poz:
48.9 kPa, p,, =

2.64 kPa, py,
pi()z ><p()2

_ 46.26° X 2.64

péos 35.7° °
EZE.(1)3.0 2.25 WK
Pso, —Pso, 46.26° X 2,64
) SO, SO: 16.26 6.26 : 6
4 35.7°



55 2 PRI

éLﬂﬁ FAE XS A2 Y 52 ) L BB A 27 S 0 it B O3 A 52 i Ak 27 AR AR B TR R w020 2 2

(8 77 IEAIF ST A 22 BN
2,38 i LI IRTT , TR

RAE RS

BTE UWERNERSHEFE

SRS ES

TSy

He ik il B2 AL 22 P AR A B S

3.HE U T 0538 X P = S 7 1 52w R 40 105 R 3 Oy 1) K e JBE I A R A A S B 1 AR 4K

8] 25
— M FEEENEER
Lk
(DI
Ji 3 Fe'" +3SCN —==Fe(SCN), (£ {1)
!a
szgy | SmL0.005 mol L FeCls l oy %
" WWi+S mL 0.015 mol + L 5 b
= KSCN¥# 1
c
5 WA b A | i m 4
%% BPR, 58 a | Lmol - L' KSCN ¥ i
R S a
e S WG X BB A R
(2) 5 Wi HL A
O3 SISy e B2 sl /N 2B B e B, 465 1] B R
J=mACE 22
(O3 R Az B e T2 i/ N 52 7 ) e . 14 1) 2 R
oGk 2z

(3D AR e 8 T 5 - A A /N OG R L T DL I
25T R Sl i J5 1)

O Q=K I, /] S )i 4b TP H AR A 5

@ Q<K I, A2 V- M ) 1E S5 17 7 1) # & 5
@Y Q=K I, A2 VA 1) 395 S W 7 1] B 3

2.k 5%

(D) LR
i 2NO; (g) ==N,0, (g)
- (L) ()
20 mL NO,#IN,O, HiiR &< 1A
2 o= || |
I I

Yk
S6E A T A
S Eﬁ W¥£;ﬁ J535 T 1AL T Ab b
7 A T E TN
i
g | B EIE A | R @ R U
LEHE %
() J&H 43 M1

[ITRU R I
R s o s

WG S AR }{%@m&}
m#z@—v@ KR

(3) 5% Wi HL 1
AHITERR Sy 1y S AR5 A 17 RS B
JE5®RH
NESR  Sp iy 5 o oA K T RS 3)
3R E
(D LRI
P —N; Oy, =—56.9k] - m B
Eﬁzmyy N.O,(g) AH=—56.9 kJ + mol
(k) it

SLI
RKHE
=
NO5N0.M TR A Mk
Sy POK R A SIAEBE E R
w4 VoK il A SR %

(2) 5% Wi FL 1
OB T A7 0] R S N 1 7 18] 8% 30 5
@)k BE REAI L T ) 2 3 RN 9 7 1 B 5




mElg WF EEELE1 CERNRE (AR )

4 AL ]  OOBHS T SRR AR

R Ay fe 79 il I 5 O g 28 T O S R R 3R

e I kg ot A e 1o 1 e e
g;iggggﬁwmﬂbﬁxw%&m@z,é wﬁiﬂ@igmmjﬂmﬁgamjj@
- WETENBE AL —— PO —— BLFFH
LA S 25— 33K A RO WFFHTD
BE R R AN FOR 0P SRS SR, 4IRS U
TR R AR B s A T4, ISR BT IR L P 19— 3 R R
2.5 (U AR BB I Y R VR HE D o -6 L 0 7 FE 0 35
(Do (E)Fo G, X R IT RASE.

ESBRE
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50 . . .
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k]« mol ', A H A 5% AR A AR, AN R R BE N R 4R
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AT, >T,

B.b 5 SO, 5055 &

C.b SR MR FREIERE Dy CO R HTt &

D,y /N 38 AT COLSO, B LR
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JEALZ , B OE 6y 3 AT 69 A2 AL N, 3K B R A e
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~
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(AR R AN B AT
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FA XA 200, () + 6H, (@) m e O H, (g) +
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n(H,O)=1: 4,iZ B 5 & A ARRA D0 B, 3
REBFH AL, Wn(C,H) TR, (2)d-F4 A
1% 4m,390 K B vofr 40 5 69 49 JL 09 & o F i 2
1:382 ci&EfFa R, AN ETHHZIIH LT
1: 482 dWEFbBA . LEEREGFEX T R
FHH n(COY s n(H)=1:3 TH, W& c kT
CO, . W&k ak+ H, . W& d A7 CGH,. W& b &
T HO; B o) TS To, I3 E, B &
avc 2 EIHME WL b.dETELE, LA P4 L
# BT VA SE R K #, AH <0, (3) A 4 %  n
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5. A ot TG SR Sk A MR RS ANTE

C;Hs (9)=—=C;H,(g) +H,(g)

AH=-+124 k] » mol !
(1) B JES R 100 kPa 10 kPa B % A 3% &0,
MR = CoHg A1 Cy H B9 4 53 19 22 40 500 B I8 B A
UT T UEN N

_70f
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fﬁso-
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i\ilo_ d
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T

100 kPa i, C, Hy H1 C, Hy 199 5 0 1
A OC FR B M 4 43 ) 2 .
R T FENIEA S A G Hy & 46 R R
10 kPa, -#5ad &% 4 13.3 kPa, Cs Hy 19 54
e o ERNH AR K, =
(R & 1AM
BRI .(1DC, Hy (g9)=—=C,H;(g) + H,(g) AH=
+124 kJ « mol ', 0B R K, IF & iR L R R
w3, CoHy () 894 JR 69 & o 30k . Co Hy (@) 89
RO ET;HIEKRBELFZ TR ZREAA
PR 3 K 89 BB, 3 K R 5%, T #5 i% & & 3,
100 kPa 8 C,Hy #9 % R %9 & 5 4 X T 10 kPa &
C:Hg w9 R eh o 4, A& T 100 kPa i C, Hy
WM R, HMBETHAELZABEER a3 K
SRR, P @A F, CoHy 9% R 9 F0m D,
B sk & & 100 kPa B C,H; #9469 % 5 2 M8
ThXZHEHEAEd, (DRBRARELET, AR
HERZE T AKRBABEZI, & CHy 89
B E A &,
C,;Hs (g9)=—=C, H; (g)+H, (g

3 K I I

#2445 /kPa 10 0 0
B_JE /kPa 10x 10x 10
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m 10(1—a)+10x +10x=13.3,
fﬁ%’—f%:x:o.sg,xfglsxss 1.6,
BEE.(Da d (2)33% 1.6
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C 3T AU A IE A 2 C
ARG 5K 1 RN A.NaOH % 5 b 98 520 ) 16 1k BEAR /1N
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D fifk B 5t 5 — Akt 1 S i
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D&M %E,

2. MOV AL 2E SO HOR B IE R 2 ( )

AR 2A(g) +B(g)=—=3C(g) +4D(s) , % X I
A 9(A)=0.1 mol « L™' « s7 ', WA H =W
D #/mRHNov(D)=12 mol * L' « min'
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ke b IRV S N e Y Ry 25
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R AP BB R
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TEH A R A T 4, KA AR 3R 8
SF—RRENST . BRAEH; I ZHBAE,FLN
FE;HIE I G REZRAEI I T EALRAR A EA
STHHETFEAABERELSTHE 24.CA
AR IEACH T A R R 6 F AL A, T AR & &
ST aErHIEEARBETREHR,DRIEH,

4 R — AR R B S5C TR R R K 54k
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ALK {EAE P 0] RE RS )

B.K {HAE AL, Vi — 5 #% 5)

CoF##%3h K {H ] fE A2

D% 3, K {1 — & 221k

D . FHFRE5LFFHELFIN XL KM
T, FH—E A FEAH K AR —E LA,

5. AN Ry A s O Y RS I ] B O R R T

AN I ¢, B 20 kR S U TE A 2 ( )
)
o tl‘ t/min
A.2S0,(g)+0,(g)=—=2S0,(g) AH<0,t, i}
Z\ T e R

B.4NH, (g) +50, (g)==4NO(g) +6H,0(g)
AH<<0.t, BFZIBE K O, W F

C.H,0(g)+CO(g)~=——=H,(g) +CO.(g) AH>



=g
0.t B 2138 K 5
D.C(s)+H,0(g)==CO(g)+H, (g)
ik 220 e U
D @A R, ZREARRRE I FHRE, T
FeB EREERRERTER LR E, 5 LR
oA BR B R RAEANRE, EREERE
BER R R, 5 B R, % B 4542 C M, % BB BT
J6 SRR R T I KRBT, E i R ik &R A
E¥RX.5ERERA, % CHEE;DR,ZAE AR
WE R HBE, P EGS S, ¥R N R R
B, BERBEERTHERERE, 5 BG4
¥ DEA,
6.7E — E &M, Al W L (g) + H, (g)=—

AH>0,t,

2HI(g) AH<0 ik fb 2% iy, BLATHR A SR
B SR S AT LA R A 5 it ( )
AL AR TR B4 K H, Mk

(OF: a5t D. 98 /N R 5

C R ER B AZRMR M, IR E, FH4EG
B (L)AL BRAEARGRE T X, 8 AR,
¥R H, 69RE ., FHEIER LT @B, (1)K
NORAEAKRMAE TR, K BRI RER, T
BARBF A2 c (1) KR, RS ARG A EmIE, &K
CEH;mDERZR,c(L)RA,BREAKGARET
X, D AR,

EHLNO H O, Hfkh NO, 59 s HLE T »

D2NO()==N,0, (g) () AH,<<0 Vi
%ﬁ( Kl H
@N,0,(g)+0, (g)==2NO0O, (g) (18) AH,<0

T ECK
2R R IPS ( )
AR DR E 2NO(g) + 0, (g)==2NO0, (g) X
N L 25 (1 o A TR
B.2NO(g) + O, (g)==2NO0, (g) iy ¥ £ % % K
iKl
K,
C.2NO, (g)==2NO(g)+ 0, ()i AH=—(AH,
+AH,)
D. 2 7 1o A8 v 1) 8 f AR Ak mT R B R OR

EEMME1 WERIMREE (B AR )
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C R RS2k T AR KT TR, A B
#3;2NO(g) +0, (2)==2NO, (g) i & & D F= &_&
QAamIFE ,HFHFH K=K, XK, . B4iE; b
E M E AT 40 2NO, (2)==2N0(g)+ 0, (g) ¥ K
BE# AH=—(AH, +AH,),C E#; &R i 2P
89 F T B AR I B BB ¥ ST R R A 2K
TEEMHEE BE T ENLEHTE—F.D

AR

8.4 A Tk, RS (N, \H, K&/b&# CO.NH, 1

BAFOEH A S BB R & £ A8, B
EBRERHAF R CO, H i H[Cu(NH;), " +CO

+NH, ==[Cu(NH,),CO]" AH<{0, F#ii
TR R ( )

AJURFR H, B0 M B 0 B R S i R 5 ) P
NH; YRR 7 iR

B.2g A Al RES | R AL 7 b 3

C. A8 P A 50 T ARG S 10 B4 35 A RE R R 4 g A ™
D 0P A 9 36 P A R A

A B SRAMELE X H 2, FHESH
B, AP NH, 69k BRoHE R AR 2RI A
T OH, #9RARBA K, PR A Y P NH, 89 k 47

n(Hg) o

ML NH, #9R R 3% K, A 443%;CO TiAF A
BACH b &, FHAE TR T %.B E# ;&AL
F) T AR B B 88 & AL A L A B BB i R, A m Kk
RHAEFHE,CEH;RFEMAZRSE CONH, #
BT o, BAL AR RR B F AL AT & 8 R B Oy
WA S B ERREY T FHESS S, H
RZR,DIEH,

DHALK AR R S A 3

P F R 2N, 05 (g) ==4NO, (g) + 0, (g),

BRI TE A B T S DA

H—2 N, O, ==NO,+NO, AH, CH3FH)

% 4. NO, +NO;, =—NO+NO, +0, AH,
€3 D)
=2 . NO+NO, —=2NO, AH, (RN

A U IE B 1 S ( )

AL AR A AT DA 55— 20 th NO, 1Y P 7 1

B.%5 4 NO, 1 NO, Y #lf 18 #8231y

C.JRIE 2N, 05 (@)——4NO, (g) + O, (@) By AH =
2AH,+AH,+AH,



11.7

D35 0 SO S A BE /N T4 =28 SO Y AL BE
C B ALK RERELFTR Bk E, RERT
13 RO AT 8 TR, R ¥ NO, #
FHEFE.RABER ST REAERDTA
NO, .38 NO, 5 NO, # 5t 3% 03 5 H 2, % B
iz i ON, 0, ==NO,+NO, AH,,®NO,+
NO; =—=NO + NO, + 0, AH,, ®NO + NO;
——2NO, AH,, T4 2XDO+Q+@# 2N,0; ()
——4NO, (g) + 0, (g), % Z R & AH =2AH, +
AH,+AH,,#% C E#; % =% & TR R &, 3N
B ARG HHEATH =5 % TR, 5L R %5
ST NG TR B ERRRTHE TR BN
EALEE LM D AR,

10. 79 5L COsO ) s — R EE PEAR 5 19 S8 AL W) 72—
AR R R B4R OsO, (s) + 9CO(g)

420 K, 35 MPa

LR TR —

—0s(CO);(s)+4CO,(g), FHIXKT
T2 A A T A O T Y R ( )
A.AS<C0 B.AS =0
C.AS>0 D. JC 2 H1 r

A PR Z B A R e AR T R D H R
B, R Ay S8 e B, AS<C0, A TR E A

5 SICL B SR AT
SiClL (g) +2Zn(D==Si(s) +2ZnCl, (g) AH,;
SiCl, (g) +2Zn(g)==Si(s) +2ZnCl,(g) AH,,
B I T A C
A.Zn(HD=—=Zn(g) AH:%@HI—AHZ)
B FH ek A F9 2 FH 8 L Tt 24 1~ BE % 1K O LB

C.Hm Zn( Wy AH,
D.AH, —# KT AH,
A B S 4. OSIClL (g) +2Zn(H==Si(s) +
27nCl,(g)  AH,.@SiCl, (g) +2Zn(g)==Si(s)
+27ZnCl,(g) AH,, #FEZHEE, H(D—OQ)

PN

1 1
X?E]'f?'r Zn (D) Zn(g) AHZ?(AHI*

AH,) A TR A A AR AR 89 K MR AL b2 R

BR AL A W AR, B AR R AT T 4 2 B X 69 B4k
Bof, R R E®E R e A ER X, &I e
In(@)WE,AH, RE,.CHA4EHFE; i Zn(D LA
In(g) egd P RK, % Zn(HD—Zn(g) AH=
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1 R
?(AHI_AHZ)>07AH2 "Iri'j‘ﬂ: AH]yDIﬁ
’éa’lf;

128 7 B 1Y 2R N 280, (g) + 0, (g)==
ZS();;(g) AH <0, ':F' L{L,.L,).X E[ﬁ}ﬂu

13.

R REUE B . T 91 U 1E i 19 2 ( )

100

RS N 5

¥ 80 X

= 60 AN\

B 20 .

g 0 S
AX R R
B.L,>L,
C.A B P 55 %F N B 45 H BOAH )
D.—ERE T HIREEMEH n(SO,) + n(0,) ¢

n(SO;) =2+ 1 2,0 5z hj— & ik B ik 25

B M. Wz A ) B R — AN AR 4 T B0
YRR LR R, CFHEIER S WA, =
A TR R R L REERE, X
REBE, B L, >L,, % AR4E . BREH; &
BT, X KREARE.AB HEAGEER

Bl AL 4w R R, 3 C R4ER; — 2R A
FTLHRADKT 2(SO,)  n(0,) + n(SO;) =
20128, A FEASHWRAER—ZRFFR
T MR —ZAFHRE. ¥ D RAR,

Tl ERCEWMETTFERHAOEMA T2
CsH;CH,CH, (g) == C;H,CH = CH, (g) +
H, (g) o SN e Ak R A7 A B L 3% 2 I 19 1F
W0 N R o B R e AR AR SC R AN TR, R
B Uk 5 1 1Y) S ( )

v

U2

0 f &1

AT O R 1Y 2300 B vt KR

B.z, W ZIK F A4k TP 6 R73S

CBLHEATH] ¢ BF,Q>K (Q MWL
DAEALFIAEFE I 0y 38K 0, BB/

B FRMT. R A TORH &R T et AR, T 46 A



mElg WF EEELE1 CERNRE (AR )

REMA SRR BRI R A 0 AwEOR | EREFOHPH ALBARE. MK HRE.A R
FOREREM ot X RA MR LR R R,

Bk RARE KRR TFHORA BB, A Al + 2B(g)=2C(g)
BEGBA K QIK.CHE MM EERL  REF/mol  q b 0

ot AR AR FLE 8 0, o, K ,D AR,  #RE/mol  0.5m n n

14.FeSO, AT B AL EAL I B Y 4FeSO, +0,  F#F/mol  a—05n b—n

B TN PP T TRy 3 e
(a+b)  @t+b—0.5m) B FEH ;205 (A) =0 (B)
=20 (A, BB B —E X3 FHKE,CHAE
B AANVEEAAR (e Ar) AR R R ARE, AT AR

+2H,S0, 2Fe7(S() ), +2H,0. BiFF @
TEAERT Fe ™ ¢ A AL 10 3 R 5 18 B 10 56 R WK r
RN FAVE S A R ( )

Fe B ML IR (g - 17! +h™)  RPAMARARL, FRRAH,D TR,
75 EME¥@§%%W§ﬁ¢ﬁAQ1mbL”%
651 CO,.0.1 mol » L' f CH, ,fE— & &M T %5 1R
iz ﬂj;CH,(g)JrCOa(g)\iZCO(g)+2H2(g),?}”ﬂ

o CH, P %% 3 5 052 R 36k B9 % 5% A
R A R TE B 2 O
AT B A A7) 5  fowvmiR
BLFe” il 4 0 55 B I 9 T 5 T 48K | '
C.FeSO, #RALMIT IR IE N 30 C

20 25 30 35 40 R/ C

90.00

e . . 80.00 [----+---£-{-4x (1 100,80.00)
D.BLAT I A] BEAE 40 “CIF e 26 A= Wi 1k 20,00 5

AT H

———2Fe, (SO, + 2H, O 7T 4n, B AF 8 45 1 4L
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MG FR 2k, [ Fon ARl B B2 0 28 et AH [5) i ]
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#a CH;OH(g)H a mol,CO b mol, it H,O
() WM Ry mol « L' (& a6V )
B KR T ED SO Y- 5 BCh

(OANFERT 4B 2n(CO,) t n(H)=1: 3%
B SRS CO, B9 #7543 1 CH, OH #9F
i 7= R L A A O R AR B TR .
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AH,=+131.4 kJ -
[.CO(g)+H,0(g)=—=CO0,(g) +H,(g)

AH,=—41.1 kJ « mol !

mol !

B I 2 ( )
AT I 1) 25 4 v 7R AT P AR SO T S A
1] %% &)
BR A SRR & AR 5 AN AR, U R N AR R Bk
) - iy



Q%@ﬁ}h%%ﬂﬁﬁm%ﬁ%é—

DA R H o OB 1 B4 1F ) 7% 3

B M. AREBEFMFT. FHETAEETAA
TEHEAARRRRZE DR R E, B E | 8-F
PR3 A B3R B A AR R AL A AR,
AR RER o, M A BHERRRE, ARG EE
ER AR RBIEKR, SRS EERFR
TR, PR AR A Cik 3] 4 ,B B4 ;2 C(s) e
H,O(g) RA R B AFHEAA CO, () Hy(g), d
C(s)+2H,0(g)==C0,(g)+2H,(g) T4 ,H, ¥

2 . .
AR AL o T T R B — R
R R TR A SR AL A R AR L 8
wﬁ%ﬁxﬁ%k%%mw%aﬁ%ﬁﬁwww\

FEr B | 8RR S, D 45,

9.2 M % 1 mol H. O, JitH 98 k] &, 7E &&=
I MR H, O, B4R HLER N
H,O0,+1 —H,0+10" {&
H,0,+10 —H,0+0,+1
NHNAT DA% RN I T B 1 ( )
AGZR A T R AT G
B.IO ™ 2% S A Ak )
C.OZ v B 1% AL RESE T 98 k] + mol ™
D.v(H,0,)=v(H,0)=v(0,)
A BT ARERL BT 4,1 2 H, 0, 5 B
APEALH] T R R EM K, F A8 10 kA S, R B
BEFMK LA REH; IO AZEF G FH =9,
B F 4432 ;5 1 mol H,O, sk 98 k] # &, R4k
&S F) W7 i B B AL AL, C TAR IR KT ALK,
AL R kA TR B FE, BARE H,0, 5 @e B
F 54X 2H,0, —2H,0+0, 4 4n,0(H,0,) =
20(0,),D M4EE,

10.— A a] i Bl o6Hs — ARk % 16 S B B 11 3 7844 £k

S X
HAb 7. CO, +4H, Wcm +2H,0, X &

Va4 BHE AT N HE A AR 0 Dy . COL A
CHL B —Ff i 6 BL AN 0% T 3103503 TE W 2
«

11.

MErgeNES (—)

La,0, ycoz
; La,0,CO;,
CO, -

CH,+H,0 H"\Nin
A REH La, Oy 2 ] 77 4y
B. & B H La, O, CO; W] LA i th 4y 17 i 4 19
CO, -+
C.H, &3 Ni Gt 2 = AR TS H - 93
i, AS>0
D.ffi F TiO, FF A Ak 700 mT LUREAR R (9 45 48 AT
B R A2 I T
C B AR CO, mAH CH, #9E 2B =
To, LT B P &R BN A La,O,,
La,0,CO, A P 1 =4, A RAAE; b BT 4,
La,0,CO; T A B4 H CO, + .CO, « Ry ¥.B
AR H, Zit Ni B PO 2= A EmA H -
MR, 5T RFZERK.AS>0,C T EH;
AL A R Ak e A R 6 1 &, T AR R 89 7 4L
Bh M 38 KAL S ROp ik &, D AR,
Bl R BT TR Ny, Hoas [ 4544 5 1F 1Y i {4
R FTR) . BEAIWIZ 1 mol N—N Mk 193 kJ
AEE L% 1 mol N=N Wk 946 kJ A&, T4
h ik 1 7 1 S ( )

(o 1REN)

AN, J& T —FH AL S Y
B.N, (g)=—=2N,(g) AH=-+734kJ * mol !
C.N, (@) e N, (@) a2
D.UA N, () R R N, (@) A U553t NH; ()

B, 23 B 2 i A
D fEH:N, BT ER.A 4251 mol N, Ak +
446 mol N—N, T £ s 2 mol N,. & 2 mol
N=N,1 mol N, &2 A N,, B L1 F 4R
WH#E A 6193 k] =1 158 kJ . m A 5 4k



REI

12

13.

=z

B E A 2X946 k] =1 892 k], B vA B R A% #,
AEBEHEH 1892 k] — 1158 k] =734 kJ, 0
N, (g)=—=2N, (g) » mol ',B 4
EsN, (DR N (& FH,. M N, (g) R4 N, (g)
s ,C 43752 mol N, ()34 1 mol N, ()%
BBk 734 k] 89 F, WA N, () h B %A
N, (g) &m% % NH, (B, %y #AZF % %.D
A,

AH=—734 kJ

.MgCO; F1 CaCO; FYRER R A TR (M=Ca,Mg) :

M2 (g) + CO} (g) 22 M21(g) + 0% (g) + CO(®)

TAH, TAHz

AH

MCO;(s) ——  MO(s) + COy(g)

O+ 88— I A Fi A7 50AR [F) 1 B AR /N B
TR F oA . FAIDLIE AN IERAE ¢ )
A.AH, (MgCO;)>>AH , (CaCO;) >0

B.AH, (MgCO;)=AH,(CaCO;) >0

C.AH, (CaCO3) —AH, (MgCO;) = AH, (CaO)

—AH; (MgO)

DT MgCO, F1 CaCO, ,AH,+AH,>AH,

C .o F r(Mg™ ) <<r(Ca* ), vk MgCO;,
W B TR T CaCO, 09 & T4, & T F 4w 3L
T EBOR AT, % AH, (MgCO,)>AH, (CaCO;)
>0, A AEFH; b F AH, R5 COT (9 Aa%, %
AH,(MgCO,)=AH,(CaCO;)>>0,B 7 & # ; #&
BEHhEXZBTH AH=AH, +AH,—AH,, §
F AH (MgCO;) # AH(CaCO,), #% AH,
(MgCO;)+AH,(MgCO,) —AH,; (MgO)#AH,
(CaCO;) + AH, (CaCO;) — AH,(CaO), ¥ AH,
(MgCO,) = AH,(CaCOy), #% AH, (MgCO;) —
AH, (MgO) # AH, (CaCO;) — AH;(Ca0),
AH,(CaCO;) — AH, (MgCO,) # AH; (CaQ) —
AH,(MgO).C 442 ;0 F AH +AH,=AH, +
AH,,% AH>0,% AH, +AH,>AH,,D 3

IE#
FEAREIN T L1 aboc =ANBHE T, 50 5%

ABRBIIFFEA 1 mol CO, F i 76 A Rl %~ % 2k
FRL : Fe(s) +5CO(g)==Fe(CO); (g) , 24 T )i #
ATE) 5 min WA CO M PAFR S 805 B 1 06 7

EEMME1 WERIMREE (B AR )

80

WME 7R . R A —E IE 1 2 ( )
#(CO)
ta
! o

b

0T T, T, T

ATE SN AR A H8 K (T >K(T,)
B #EATE] 5 min B, a A o (IE) =0 G#)
C.b EHRT v ) KTF a deh v G
D.ik BV 5 BF, a byc 41 CO 19 # 1k %
b >c>a
C W ARG To AR EHIEH,0(CO)
B AR, FEEZANEB TR AR F
KRE N A B ENGIZH o(CO) B— A 42 b
FHEF o(CONT c BB T @(CO), BT AT A
RET BT, 2RO ENBETREZXETF
BRE REEERENIT &, FEHEQERE G &
# 2, W 3% B 6 SE RS A A R RL T K
(THO>K(T,) A R44E ;0 L& 54 T4 5 min
B a 2 8% W R AR Rk B AR AL P v (B,
v(iE)—Z RABF B AR5 min B a BB TR
BiiE ok ik B T4, BB %) B R G ) AT, T v,
(E)>v, (), AADbEETREHNEEST a
BBV RS AR L, BT AR R BT R A L0, (U)o,
(B FT vk v, () >0, (i) ,C RIEH; B K iZ R
SIS FRRB L BT VA Z AN 5 35 1 R R 3K B R A R
CO ##4L % a>b>c,D M4E %,

14.CO, fEACIN A Al st 2 B 2 A9 B 4l R 5 &t

FEHOR iz 72 E B R AT ) R

J D :CO, (g) +3H, (2)——CH; OH(g) +H, O(g)
AH=— 49.5 k] * mol !

W@ :CO, (g) +H, (g)——CO(g) +H,0(g)

AH=+41.2 kJ + mol

16 0.5 MPa & F . ¥ n(CO,) = n(Hy,) R 123

(YR A MR DA — o U 3 3 2B A R R Y B

L SLEI AR CO, MR CH, OH 1Y i £t

M, (CH'; (,)H)
N sk Ak (C()g )

AN o NN UL AN I Y 2 ( )

X 100% | 5 iR B & & K| pr



100 (320,92) 25
(200,98) ,
S gol 04099 0 20
ﬁ (400,17) c\°
s )
@ 60 (360,15) 15 ﬁ
5 (360,48) &
T 40 (320,10) 10 S
@ 5
T 20 5 3
© 7 |200.1) 24020(2803)  (400.4)
07300 240 280 320 360 400 °

LB/ °C
AL QARSI S0 A G B A R 2 Oy A 3] &

RA CO(g) +2H,(e)=——=CH,OH(g) AH=
—90.7 kJ » mol™!
B HAB A B KA S 72 (CO,) 2 n (H) L

. CO, BIFfr bR
C. HAB S A E 280~400 °C L ¥ Hh n (CH, OH)

B 5L 1) T e S R
D. N E &A™ CHOH, F3 0F & AR F il CO, %%

fh 3 CH, OH 280 5 i fi Ak 77
B RN ARE B R T R RO — B Q) Rp 47
Rl m A AR TEROALFET RN
CO(g)+2H,(g)=——=CH,;0OH(g) AH=—90.7
k]« mol ', A E#; Xt R L, RAL
n(CO,) + n(H,) 8 WAE, TR & H, 89 T #r41L
B 4w CO, 69 -F 44510 R AL, B 4542 ;B K K dn
R4 — 8 A3 5% 1 mol, H 38 B L 7T 4= 280 C &
A& B2 0.94<0.03 mol=0.0282 mol, Bl 32 320 C £
AP EEZ 0.92X0.1 mol=0.092 mol, 360 C & &
VB A 0.15X0.48 mol=0.072 mol,400 C & & F
BE % 0.04>X0.17 mol=0.0068 mol, BF H 4t & 44 R
Z, 4 280~400 C, =4 F n(CH,OH) KR & #)
FEk¥gRER D .C EFAM;RIEREARLE SR
B (DA A BB B (D) AR BT Jo A % 2
A% CH,OH, & A A AR T 12 CO, #HKF H
CH,OH & # M &0 ,D E#,

15,160 NewCO, 32518 P i £ 2 . 2 1 2o i of ik
S0P 7 9 AR T S ¢
| CO: (aq)+2H"(aq).
= | |an _ COJ@)+HO()
T ) HCOEa @) |
At HCONag)
0 5% i3

A.HCO; (ag) +H" (ag)=—=CO, (g) +H, 0D

81

16.

MErgeNES (—)

AH>0
B.CO% (aq) +2H" (aq)——CO, (g) +H, 0D
AH=AH,+AH,+AH,
C.AH,>AH,.AH,<<AH,
D.HCO; (ag)==H" (aq) +CO% (aq)
+[aH, |
C M. A#EB =, HCO, (aq)f H' (aq) 89 &
g T CO () HF H,OD®M B Z, R B
HCO; (aq) +H' (ag)=——=CO, (g) +H,O(D) A4 &
HBE R, AH >0,% A EA; HRER TR EHE
#,COY (a) +2H" (aq)=——=CO, (g) +H,O0 (D)
AH=AH,+AH,+AH;,# B &E#;#% A
% ,AH,<<0,AH,<<0,AH,>0,H AH,<<AH,,
#C AR ARER T, L E HCO; (a)=——=H" (ag)
+COF Ca) AR M B B, AH=+ | AH, |, 3% D
I,
£ 1 LEmMAELRPIA 0.2 mol Cl, Al 0.3 mol
NO AR R & A O Cl, (g) +2N0(g)
2CINO(g)  AH <20, CINO Ay B4 B b i 1] Y
AN TR . A U N I A ( )

AH =

o(CINO)/%
N M M(T5)
N :
' 1(T»)
I (1)
0 10 1I2 25 t/min

ASEE T VI IR ERANRR T, >T,>T,

B [ M S8 1 LI, B iGN [ 41, 34 1T fig
il T A AR

C.NO F1 Cl, B9y it i 5 2 He AR FF AR AR ], B B 3K
F i RS

DB I 7E 25 min W NO =R 1 26 3 2
0.004 mol » L™ !

D R ZRA R AXKRE GRESH G, FHEG

%3, CINO & 4k 48 4 B3 S EAET &

T, >T,>T,, A E#H ;8 T,>T,. 42 T, 3 5 &

AR T, B, ToRBERR N, £ E Tk

1R THEAA B EH;NO Fo Cl, #9444 R0

FX A3 2, BT A 2 1, MR BT

TNOACL 9H R FZ LA LERE, S

RFRE A, A FHRE,C EH; LB

* min

2t

s ‘o



REI

17.

=z

JE 25 min B BB &3k B T4, X HA T 2 mol
Cly AR Lo 7] Z LK.
Cl, (g) +2NO(g)==2CINO(g)
# 45 /mol 0.2 0.3 0
#4/mol =« 2x 2x
F#/mol  0.2—x 0.3—2x 2z

2x
2x+0.3—2x+0.2—

50%,2=0.1, % 25 min A A NO £ 7 & B 5 i&
OZmol

¢ (CINO) = — X 100% =

A

Tl B iR BRI A S S R SN R
DC(s)+ 0, (g)==CO,(g) AH,=a kJ -

n—O 008 mol » LD AR,

mol™';

@CO,(g) +C(s)

2CO(g) AH,=b kJ -
mol '

@ Fe, 0, (s) +3CO(g)=—=2Fe(s) +3CO, (g)
AH;=c kJ » mol '}

@®2Fe, 0, (s) +3C(s)

4Fe(s) +3CO, (g)

AH,=d k] « mol ' ( Eid# b2 e sUrh,a o0
cd WIAET 0, FHBLEAIESGE )
Ab>a
B.d =3b+2¢
1

C.C()+5 0, ()==CO(g) AH:anrb k] -

mol ™'
D.C()(g)+%()2(g)=C()z(g) AH <a k] -

mol !
D f#H.DOC(s)+ 0, (g)=—=CO, (g) A 3 # R
FL,AH, =a k] « mol '<<0,®CO, (g)+C(s)
=—=2CO() AR KRB ,AH,=b k] * ‘>0,
B b>a,A EF;RAEZEMZE,QX3+O X2
F@, W 2Fe, Oy (s)+3C(s) 4Fe(s)+3C0O, (g)
=d kJ « mol ™ '=(3b+2¢) k] * mol™',B iE

mol

. 1 1
AR E A, (D+O) X?f—:‘i" C(S)+?()g ()

AH:aer

—CO(g) k] » mol™',C E#; R

AC(H)RBAEBBEE R CO(g) B B & &,
CO( g 8Bz A & CO, (@) LT3k &, A vk
1 mol C(s) TABIEA B9 #EF X T 1 mol CO(g) 7

EEMME1 WERIMREE (B AR )

82

AR 0 I, T AR R A AR,

1
# CO(g) +?()z(g):C()2 (g) AH>a k]

mol ',D 4542,

18705 P 25 4 b o i A — SR Ab Bk R K 28 U IR

Y AL FIAEE T &4 O CO(g) +H,O(g)
—H, (g) +CO, (g), 500 °CHf, V4iH % K=
9. 5 JNIF IR, — S A B RN 7K 2% SR e R AR

0.2 mol « L™, ZEI S5 4T CO my % L3N

( )
A.25% B.50%
C.75% D.80%

C BT F AR CO(g) +H,0(0)—H, ()
+CO, (g), £F 48 ¢ (CO)=c(H,0)=0.2 mol -

VR R R CO AR Z A 2 mol -
ARAE BT Fm RS (CO) =c (H,0) = (0.2—

» T

) mol s L7, c(H,)=¢(CO,)=2x mol « L™ ',4&
¥ E 500 C ., F #H ¥ &% K = 9, &
T

—Q RS2 . — , %
(0.2—2)X(0.2—=z) 9,4 x=0.15, % &

0. 15 mol -

T CO ## A F A 1.1,] X 100% —

75% % ik C

—ARiEEA
19. % AR (HN) & —Fh— o8 iR . AR FT/NAL A 0.

55 mol « L 'KOH & 1 0.50 mol » L' HN, &
VR SE SR B9 B N A, A B 7 e T 2 A

s
NN By
W s
lzm%\Ejj
~4h5E
S BRANR .
S~ EE R 50 mL 0.50 mol « L'
HN, 83w, B A EHGT RN E ., 3 LA
L AR, B IS 3 HN, ISR ERE. H
KA ER R v e T BT A
2. 1B — P EEER 50 mL 0.55 mol » L

KOH # 0, A1 B 3 I & 32 s KOH ¥ )Y
.



PR 3 ATIF AR G K B i) KOH ¥ iE s — IR
PRGN 17 S B0 55 B AR R AR BT
FH B B 1 P 50 B P . %5 U0 G R VL EE AR A L K e
o T T SR O S JE AR R R 2k TR, A =R
SPAT S 5 I A5 SN BT S MR R 04O X R 25 0 3.
3°C,

T D55 R FL B A A ZE A @50 mL i TR
FrE iR 50.0 g, M WY LIS ¢ =4.18 ] »
gl C .,

(D B AE i AR & KOH % B i 2

()8 3 Wt KOH % bk — e m A B B Y

P

(3) bk S B (& B B AL 2 T i 5O 1) /Y B0 #4
K k]« mol ' (& R AR — (/KD

WO e R CE Y H. O kit =5l
DR M IHN —57.3 kI » mol ™', (D H KRB M
i A HKRT7ONTE%E T
—57.3 kJ « mol ', A J&

(i B HABHRAE X 3D .

R (D mAF T F 6 KOH Eik .12 HN; A A
AW P e R FRRE, (DFEI T, wRE
B X H KN KOH Bik2FHIF» A ZHE, A
e ERIEE, QREMEHEHGO+H50) g
X3.3 CX4.18X10 *kJ =g '« C '=1379 4 K],
A B8 HN, 894 i ég & 4 0.05 L X 0.50
mol « L ' =10.025 mol, 3 M % K & 65 B B # H
—1.379 4 kJ+0.025 mol=—55.176 kJ » mol '~
—55.2 k] » mol ', (4)HN, % 358,358 % & it
TR MHEF KOG P KRB AH X T—57.3 k] »

mol !,
2= (D HN, ZLARE LT R
WP ER L (3)—55.2 (4)KT  HN,

SR 55 TR 5953 TR P ) I R I AT A

20 HE 7] 2% A 3% R 2N O, (@)==N, 0, (g) V- fiij {4

AMATIRIT . I T 50 0]
1Rk e

£ o &
Eﬁ_m_é’

(D I ZEMEER A NH,NO, gk, FL ks @

83

MErgeNES (—)

A L 1 A7 BERR TR A CaO [ A . 2 A 21 b £

W, I 2NO, (2)==N,0, () AH

(H“>7e="g"<<")o0,

(2) e P 1k /K Je 2R B R AR L FH A 68 45 1) HE O o

FEA—E ' NO, WL M 2NO, (9)==N, 0, (g)

WHER Q (H“>7e="m <K, F#ik
CHLTE ) 73 1) " 5 R ) B 3 B L

* GH“VE™R7EARAE)

(302 B 9kt vl 0, 5 FHBF A BA R A 0 vk 7

W1 2 7 2% TR IS T 25 °C LN, O (@) 23 it 2

1.2N,0; () ANO, (g) + 0, (g) [t = = i,

N, O (g) 58 2431 1.,

I1.2NO, (2)==N,0, (g).

SN 2R B R TR p B E] ¢ A A8 Ak 4 P IR

0 t/min

O#FFTERB N, O () 3 i Y v (N, O;) =2 X
10 X p(N,0;5) (kPa « t=1h &, Mm&
RETF p(0,)=2.4 kPa, M PLHF v (N,O) =
~ kPa-
QF B VR EEZE 35 C L N, O, (g) 58 443 it
JFRREM p. (35 °C)  (HCKRTFUETY
5 “/NF7)65.8 kPa, JFL K &

(HQ 5K k.
@25 ‘CHf, R N, O, (g)==2NO, (g) i %
WK,= o (K, A LPLAr R 1 °F i 5
B W) R0 0 25 T R > IR 4 ) IR (44 )
BRSO ER 1 A/NVED
FENT. (1)@ £ M B4R F X NH,NO, &4, &4k
R LR R AR AL T T T s A OB B T e A
F, FHAARE TR, BLWBRMA c (NO,) BIK, -F
#r E G A 3, BF @) AR R, )RR 2NO, ()
—N, 0, ()8 AH <0, (2) X MR &, 442
EARE AEHEGFTHFAAN—ZE NO,, A
SARBEN] e (NOD 3 K. c(N,O,) R %, B k&
BQ<K,.F#H¥ERHBH; & TAANNO,, &7
c(NO,) ¥ K, AhFmemE, (HDORRE N,
EBENAKRGERZIIE TAARGD RO EZI,

min~ '),

min !,




mElg WF EEELE1 CERNRE (AR )

t=60 min B, MAFHK R F p(0,)=2.4 kPa, i A A
HAE N, O BAEEIR A 2.4 kPaxX 2=4.8 kPa, 1] Jb
i N,O; #JE73& A 36.0 kPa—4.8 kPa=31.2 kPa, #f vA
W BB iR FE 0 (N,O;) =2 X 10 ° X p(N,O5)
(kPa» min ') =2X 10 * X 31.2 kPa * min ' =
6.24X10 * kPa » min ', @2NO, (9)==N,0, () #
AR I B R AR K R R QK
FHEF AR AAARD G ZH R, ERRE KT
ERGREBEZE 35 C 0 N,O;, A5 Ehkz
JE3% p.. (35 C)KTF65.8 kPa, QORIEE P 3% T 40,
N, O 545 fig it 69 /& 3% 2 65.8 kPa, 2 & R B[ 4n,
TA R o £ R 6 NO, 45 E3%Z 36 kPaxX2=
72 kPa,O, #/E3% 2 36 kPa2=18 kPa, ¥ JE 3% i %
2 72 kPa-+18 kPa=90 kPa, P #7 /5 JE3& & " T 90 kPa
—65.8 kPa = 24.2 kPa, Bf WL #& #% 2NO, (g) =
N, O, () 7T 4a, 45 8 p(N,O,) =24.2 kPa, p (NO,)
=72 kPa — 24.2 kPa X 2 = 23.6 kPa, U & &

. p2(NO,)
N b ST e i R —
N, O, (@)==2NO, () ¥ F# ¥ % K, SN0
23.6°
724'2%3_0
B (H<< ()< Emnm B 3)D6.24X

107 @KTF 2NO,(2)=—=N,0, (g) It #
B FHE I LK BN Q> K R AR AR R NR
PR P 0T 0 R R BUR BRI K ©23.0

20 B i e AR S R RO B R K S A
Jiti, ) AR 4 06 A A T M R AR A AR A

ot

60, (g) ], K L [ i 7 A Bk A 4 3 b, DA gt 2D
T SRTE R APk By b F2 . 2 OR] AR Y
A VER AL 1 mol CO, T E Wiy gt 24
470 kJ . & IR 51 )
(DI 7 g = i % AT AE e 1L
H fiE s A BERER BT, BB E i O A AE
FARZ M T 1.88 X107 kJ g, W & Uk 19 CO,
H kg 5 1 A W5 58 4 UL AR ORES 7K I R4k
05 Rl
(2) TALES Y CO, AT B W, E A1
DCO, (2) +2NaOH (aq)——Na, CO; (aq) + H, O (1)
AH=—a kJ *» mol ';

@CO,(g) +NaOH (aq) ——NaHCO, (aq) AH
=—p k] e mol ',

W CO, (g) + H,O (1) 4 Na,CO; (aq) ——
2NaHCO, (a@) ) AH = kJ » mol ' (JH&
a b MR,

O FH T EAH K CO, A A & B
(CH;CH,OH) , B 4 ¥ 1k 44.8 LAR#MEIRDL T
CO, 1 H, A= CH, CH, OH (@) FIZK ZE <kt 43.5 k]
Pt IS % RO Pk 2E R

. (DARERE R LEIREPREGELB A
KFages e A gk Rk K@ b &EA XY
BT 1.88X107 k] A& &, W Bk 0y = A AL B A 4

1.88X 10" kJ -
M—'m()lﬂ:4X1O4 mOla—}j\;}jﬁ?ﬁ

410" molX 44 g+ mol '=1.76 X10° g=1 760 kg;
F) R AL 09 kA4 A oK 1 mol CO, & &3k
REL A 470 k], W B 6 mol = A AL AR F TRk
BB A 470 k] X6=2 820 kJ, 7T B th #h L5 7 42
X :6CO, (g) +6H,0(HD=——=C; H,, 04 (s)+60, (g)
AH=+42 820 k] » mol ', M #H & # 7 A 84 A
AR A K A F 7 A2 X G HL O (5) + 60, (2)
—6C0O, (g) +6H,0(1) AH = —2 820 kJ -
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(OH )=1X10 *mol « L ', % B F FH M
A B R A Na, SO, .5k pH=17,% C 442 ;pH=3
BB Pc(H )=1X10*mol « L', pH=11 #
ARMMEZRFC(OH )=1X10 " mol « L', &
THRABRNRIZT, AFRTFARREE,
BIRAB R AR, Rk pH<7,¥ D E#H,
O pOH=—1g ¢ (OH ), fEH & AW 1Y pH
+pOH=14, B HIEHFHE N T . NCNBIRIR = T %
ORI pH="7.3, W IE & 50 F . A0 I i

pOH ( )
A KT 6.7 B./NTF 6.7
C.%F 6.7 D. JC 3 H Wr

B B -BAGKESZTER . MNEFHILTF, A
Wl PR B TFRERKRT 107", % pH+pOH
<14,pOH<14—pH=6.7,B R E# ,
CEIRE A XTI T BRI R ( )
OpH=2 i CH;,COOH %% OQOpH=2H
H.SO, %% OpH=12 &K @pH=12 1
NaOH ¥ &
AN Q DB W FERBRIR G FH R pH<T
B.HAKBEHRE c(HH:.OD=0=0=0
CARB O . QW W4T 55 2 B8R, £ i H.,
. Q<@

8. i T R — 5 ik B A R 1 R R K A R L U R
i 5 R BE ) Bl WA B L i i R I Bk . R
B U 1 T 1 2 ( )

VRS HLRE T

|

0 TR

EEMME1 WERIMREE (B AR )

EE-FIRA

98

7RG T Ch KB TREHE N K.

D.la 10 mL @ @A R T & MA 90 mL KI5,
W pH.@>®
A BW.ABFLALARLRLHRA, & T
c(HH=c(OH ), % B ERFRBRRLE . B4
TABRR A R GE B3R AR 2 Na, SO, , B ¥ i, B pH
=7, % A#E;O.QUWABTREME.Q. D8
AEAMRETFHREAMR. AR K4 TR E TR
RO AL, T BRI S AR I R R 69 B B BT A
XA RBRPHREBENEABTFTRE.O=0=0
=@ ,¥ B E# ;B 05 % 55 88, AR 2 3R W AR R, pH
MENO.QBEROHFEHMEREXLEZAD>O,
HAFHBRGO. QEis»ilE5 X EH R, R
H, 9% .0>Q,% C E#H; R KA 5B, mARHBE
J& BT NHy « HoO 898 &, T Q@ OB B &
&ty pH:Q>@>7,% D E#,
iR
BT EHE N a mol e LT'—JCR HA B S
b mol « L 'l — ek BOH ¥ il S (AR & . 7l 4l
FE T WA TR AR ( )
A.a=0b
BAR BN pH=7
C.REHW P, c(H)H)=./K, mol+ L™
DIREBERT,c (H ) +c(B")=¢c(OH )
+c(A )
C BW:AR,5z2%&¥P c(H)H)=c(OH ), &%
—Z EZ P, ek ;P KR B BR ARG 5% B3, R
REARE R AR M RPI RSB R BRE P, 4538
R, R BRERSE N, REARYE pH=7 H B ixik
MR, R CHRLK, =c(H") « c(OH ), %
c(H)H)=4K, mol « L"'"8,c(H")=c(OH ),
Ppisik B bk, EH ;D R, £ B M AR SR PR
REBERFTHBELELIT TR c(H ) +c(B) =
c(OH D +c(A ), &R a &7 F 2 XA 2 ER
2P ML AR,

AR T AR 1R 7k i ¢

B.a\b.c ZrUEWH pH h RBVNBEITT N o >0
>c

Ce MK, It e SHIK, HK

D.a SKHEER c(H DORT ¢ SUKBER c(HD

D . xZkFeaens c(H H¥RD—32,

T4 =% 49 5 4k A A8 R, B A e KA A, BE B R

WrE A d B, & | AR AL KB, A 4

#sab.c ZEERY pH XK DIRFH b>a>c,B



Bitkic.a MEM K, ME,.C4#Ea ST R4

BLOMBRMEETc S.a 2AKREEN(H DOKT ¢ &

K, Bagc(H ) ,DEH,

.25 CHf A W PR F pH 4350000 mon s H

m=2nCm n ¥H/NT 14 B IEREFO , WT 5] F0R

T Y 2 ( )

AL WV WS M, W 2 % W TT e TR, HL
c(OH )a>c(OH ),

B.e(H g=c*(H ),

CHA WS TRE, W W3 b € B R 1. H
c(H ) >c(H ),

DAHBWREMRME, WoHERLEZRKRME, B
c(OH Ha<<c(OH ),

B . Z2FEmIZAHE, 0N 7<m<l4,44m=

2n T, 3.5<<n<T,FTAL AR ABME, & A&

#EsWEk pH=m, M ¢c(H )y =10 "mol « L',

sk pH=n,Mc(H" ), =10 "mol « L ', d m

=2n. Tk c(H e =c"(H") . . #& BE#H; & %

REBRME N 0<n<l,Z&E& m=2n T4 ,0<m<<

14, MFRRTREIAE, R—Z HBRME, % C 4

B EVPTERERE N m<l.&45m=2n Ti.n

<35, LR R R, T AR T 55, BT

c(OH )¢ >c(OH ). ,¥ D4,

10.25 °C i, #8539 5 1) v, 5 5 B0 40 3 s

fk2:: | CH,COOH H,CO, HCIO
H B | K,=4.5X107"7 \
o 1.75%X 10 ° 4.0X10 ¢
(g K,=47x10""

T [ 24 9 i) S

(1)CH,COOH, H,CO, . HCIO ¥ % 7% th 5% %] 55
{14 57> > .
() BHUKAFEIM T V4 : HLO+ H, O ==H,0"
+OH™  AHZ=>0, SLER M ) 45 %% 2, H r 1%
Vo T L R Y 7 R (3L B
F5).

AT 7K HiNA NaHSO, [ A

B.1a K Hoim A NaOH & 44

C.m#ZE 100 C

D.Ja K Hfin A Na

(3) [ NaClO % i A iy CO, , [N 1Y #
TR .
(41 pH A 8], 55 B0 R 81 = Fh W 5 9
a.HCl, b. H,SO, . c. CH; COOH, % hn 25 ¥k B 1
NaOH WK B AT5 4F F f L FH 25 NaOH %Y
BRIV, V, Vo M =F RN R

F=F KERFHBFRNSFE

T HF5) .
AV, >V,>V, B.V,=V,=V,
C.Vg >V2 :Vl D.V1 :Vg >V3

(525 CH}, ¥ pH ¥ N 2 1 HCl 5 HX MK
S BN K R B VA W pH BE A TR FRAE Ak G il 2%
W s .

.
P HC1
HX
2
0 AR
MR BERT ¢ (HX) (7= <)
0.0l mol » L™ ';a.b6 Fifi.c(X ) (37

“SrE=rE < e (CL) IR SR
QH“>7 =78 <")b,

fRIT. 2 ey & % KT 4. 8. CH,COOH
>H,CO,>HCIO>HCO, ,%4 H' £ #.:CO%
>ClO >HCO; >CH,CO0 %z, (Dd
57 T e 8% M. CH,COOH > H,CO, > HCIO,
(D)@K PN NaHSO, B4R, H" Rk E3E X, F
#E @A, BRBBRMAE; @K T IAN NaOH B
HwL,OH REX K, FHEQH I, BRI
M E 100 C,FHERH . H Fo OH KR ER
FREK, AR PR GAKP A Na, H4£
HY H R E A, T8 EmAB s, Bk mik,
(3) %4 H #5.C0OF >ClO >HCO; . %
NaClO &k FiBAN Y F8 CO,, AL E WM & T 5 &2
X 4 ClIO” 4+ H,0+ CO, ==HCO; + HCIO,
(DO pH A8 R F 4R Ar 09 =40 3 JT 69 4 R o9 B R E K
A ¢ (CH;COOH) > ¢ (HCD = 2¢ (H,S0,) , #&
PRy A2 X T S W 4F P Ao it 42 NaOH %
ROKRV, >V, =V, (5)HCl h — A3, A
A B KT REYREZE H , — LB RIS
W ki REP R G BERE T H ,pH &
AL — BB > — LB, 4 A BAL T 40 HX
K — 5B HCL #2 HX 89 pH /85 A5
F 2, W #HHEF ¢ (HX) >¢ (HCD =0.01 mol -
L' .HCl & ¥ A& ¢c (H ) =c(Cl) +
c(OH ).e(Cl )=c(H )—c(OH ), R HX
BRAE (X )=c(H")—c(OH ),a 5BKE
<b EBM, M a & c(H ) —c(OH ) <bh %
c(H")—c(OH ), B a b & (X )>c(Cl ), K
FmokAHE HX Z2F L H . HX R b 8T KA




mElg WF EEELE1 CERNRE (AR )

BR,TAFEMR a<b, , (3)CIO~ +H,0+C0O, —HCO; +HCIO
%% .(1))CH,COOH>H,CO,>HCIO (2)D WHC B> > <

5 2 URIBE R PRI
- #3gzEE

LA R o 05 SR S 9 52 B R R R 0 SR BT R
T, |
2 T W P P S S T A M P R B e

— ESE P F0 T E R JR EE R R E

1. T B, v R S ) M
AR v R0 R, 2L R B A IR () >k i R
T BE (B (B R) 1) 7 s

2. J B
(DS H +OH —H,OUHE 7).,
()R M2 r) H 5ide 4t OH 140 i 89
B,

3. FE T S Ad ]
(OIS BmXBEE B BET BBEEG HEE
Je HETE I Bedf .
(2) 77 72 55 1 245 4 B i O
O 22 45 W 2544
«gg
50 = by
E%Q B
O

A B
{07 A JRB K U8 BRAKXEZF .
AW
650 P——
0.01 mLAF i TRIE MY | R M VRO

wE [ SR AL PETE
R B R E wilmr . AREE

(mriE)

2 e BBk R
Q) < s VHE VR A5 UV A 7R
4. LR A
(1) i € Bif 1 7

W R ARK , AR
KISy Al
FZE A YR 5 23
PR B PRI 2 2~ 31k
SR . B RS 0 AL
e, SRR TR <0” R
I _E2~3 mlLAb
VRS A 28 , TR
B, R FCH R, T
T TR 24
O
FHAR VU IR, ST A
. R vk
T} 3 A — s BRI

UHI%IH}@LP

i -
A 2~3 THEFERF
()i &
OLETFEH A
TEWMEE QHRIFEM
AT H1L A
VR A4 R
Ot F#HIHE & T4
7

(3D 2 k501 ) W - 25 B30 A B F 7 b R R, 48 7 7R
AR, HAE G B N R M S ORI B L T E
2 i3I0 57 BT A 9 94 4 (A AR
(A Kt b B < Oy Dol /0 S DR 2% L T E I, BOR R
SCHG 2~ 3 U, KA BT AR MERAR TR 39 14, SRR
PSR Ao D0 Y 1 0y Jor 4 R

= BRI RE £

DL I Bg (30 o9 2 R B AL b, DLW pH g A
brez th— 450 W pH Rl R (Sl 80 19 75 i 1 AR b
T

WK AR M A 0.100 0 mol » L' NaOH ¥ i i &
20.00 mL 0.100 0 mol « L' HCl ¥ W i #& v 1y
pH ZZ L £k .



Bt

R
i .
6 PER
%l
4l -
2 L
0 10 20 30 40
V(NaOH)/mL

F=F KERFHBFRNSFE

H it e AT LA H 7 R e rh R R 2 i A R TR
pH 7EH T 5 2 AT — A S i R L 7 B
R INAR A B R (B0 L PR pHL AT AR R Y
ARAK L BE 4 75 700 A4 BT €0 AR A WS A M) T E T
SEA

ESERE

E% BEPMBENLERIERIRE

ST

(R EE

BE PR A O BB P R E L. SEER A< 0.1
L' HCl % .0.1 mol « L™" NaOH ¥ K . 7%
oK pH T R E A L BT R A VBRI S CGIF T
IO HEEI B . B2 N = L) A ) R O
FROIA B AR B 20,00 mL, HO BT H A9 37
S8 4 M R) AR A8 S 56 Fr A5 1) RSO0 22 1] ) iy £ 23 53] 4 1
Haboc B, Horp SN DA [R] 2 B A1 A7 72 B A
AR R

mol

pH a
2
7.00 --
0772000  7mL
EEH 1 <R b W 2 A EF AR AR R 2Z 4k
b |

BR: WM& Db T, LAR F B CL LWL

pH ¢ 1a kit &, & 2% B3 0§ 4 NaOH &

RAGIRAR

EEh 2 PIALIE A R ) A AN TR Y

AT RE S 47

RBR:FTARFAHA NaOH Bk RV, RAR 5

Br A NaOH i kA4 %, R B T 4852 A A& ml ik i

PR FH AL H T F R BIRyEHE

WA A BRIER AT EABERE,

[IEiE 3 ]

1598 F . 0.100 mol « L™ NaOH ¥ 43 %% &
20.00 mL 0.100 mol « L' F 5k & FIES R . i A2 1l &
WEFTR . R 30Uk A IE 2 ( )

2 e s

R K

101

S N b N ©
T T T

10 20 30 L
AL TR B 2 T A R 1 it 46
B.pH = 7 B}, i % B B2 W 48 19 V (NaOHD) % T

20.00 mL
C. IR I Eh R A R 24 0.10 mol « L7
D. % 7 Tt TR V5 WAL L 2k TR I, 34 AT % % 1y TR i Wk A 48
il

B REMT.BEER A 35 M, HCL 2 3% & ff i, 48 )
W BB Ao BB pHyw >pHuw . Fivl [ A7
TR W&, Il A TiEE HRe W&, A EH;
pH=7 8, /5% 2 P M, B840 5 R 2 bk, 21208
B E P, N B ER A9 R AE K T NaOH B & %
PRAR, T E B BR K A2 69V (NaOH) 4> F 20.00 mlL.,
WM BHER, WHAE TR w3 R IKRESN 0.10
mole L ', 3 C E#i; BB MIFZEPHIALE,
BB TE B 240 €, N d 2 BRI | e,
¥ T F B ERERAEIE T A L3 D B,

2.7 0.01 mol « L' £k R i 2 HE T8 R b oK 0 ik BE 1Y
NaOH W, T 5 B AE 00 22 45 5 K A 2 ( )
O A FH s o 8 10 0 1R = o

OHETE L 28K 15 Ve e » A 09 3

(D% R TR 13 € AR W Ak I 4R JC <UD T 8 X
A

@ E 2 SRR R DL R R W A B — T AR
e

e p

O 5E 56 B8 I 3z BV KL, 2 23 B oA U RO (0 SLAR R
WA I
© 1 5 B4 AL 132 K . 398 72 i DR 12



mElg WF EEELE1 CERNRE (AR )

A.OQ®D B.O®®

C.O®® D.O®®

A SRR A B A A I AT AR AR B o AR BB
C(%i)ﬂq):c(#ngz;f;l()ﬁmi{)
FHB AR ERARBRGRE BN T LR
R, RZMEZLERBD, B BE, OKRA
AR ERR X EEE ., FRAFERBEBE,H
AR AR AR AR K, M 4E R AR K Q4TS LR A48
KF TG, AR IE R, F B A ERABRR
KM EERBR;QE LR FZET KRBT
T, R BB AR T B AR AR R AR R
My s 25 R ;D T4 S EHKE, RILE T
A B B — AR R ROR B T BN A AR R R KR
R, M EERBR:QBETREE Lk, F o
AP RERRE AR R ARG, T TR AT &
ELFHFEAERKARBD,MNELERBD;OHE
AP AL R, B R e AL EE A, FBOE AR R R
AR MR LR, A ESH T4, OO
DOBMFEMNTERBR.ARFEHLE,

3.5 A 0.500 0 mol « L' dn#E NaOH 4 W i
E AR IR FE B R, FLBRAE Sy A R LA .

@ FH 7% 18 7K 3 U e =X i 22 487, 1 A 0.500 0 mol -
L7'BRiE NaOH Il 20" 2 JE L L | s

@) [ 7 -1 52 A8 ol 0 A 5 R M 7 T VAR

QVE WA 2078 0" 2 L LR I 10 T~ 134
@ HL 20.00 mL Ff 0V E A Bk 04 HE T O
TR A 2 T B B

© FH AR W A 22 26 i, 10 I VR 5 R T 1
©FE K VL 1 E#AE 2~3 I,

I8 812 T %) ]

(DU BB R A .
()@ F7HE 20.00 mlL £330 8 17 A ]
GEALR 2R .

(3) 2 B © ¥ 5 B I A N7 9 A1

LS G .

(4) AR 2 SE 30 B il sk 3%

#ATIR £ 547, Le

3 B 3K 3 2

[ {i%,%\gglll

WE | BRI NaOH AR/ mL

WH | B/mL 2 W SR
1 20.00 0.00 18.10
2 20.00 2.20 18.40

3 20.00 2.00 18.16

MR LA H o T O e e sk 1 NaOH I )
AT S R g A PR R ) A FRUAH 22 2k K, LT g A Ji
P 2 AFEF5) .

AVHETE 4 VAT, B A /b 25 1R K

B.AS 1 YRR A B 0 =X A8 R T vk

C. % 7 T A 5 AR W AT 0 T A 45 R TSR

D, ¥ 2 Ao A v I VI € 59 7 B A 1 R

. (DA EZE RRAREREA R, O4R; 4%
WA AN R AL, D4R, 28 2 L48%.
(2)FB20.00 mL #Bk B AR XALE, (3)E
52 B AR B R VEALAR TS L P SRR &0 T AL B R
EHAEQIEAFNRE FHAF AR, ERE L
ERAXRTLE, BF 24t A RRE, (DETBME
R GAVEABRK, SBELERALH A, AR
K E LR RA B, AR AR R B A B R
B S BOH AR R R AR AR KL ik By 2 AT A
R R AR R AR AR E AL AR R Y
hBRR, i C;a e RPRERNE &3t 212
WE T, BROR AR R GK B AR R RARRAR A,
D Rit,
BEE. (D2 QOMAWEY

(GIF 375 i bR TR N SRR A WANG ) =i 21 K 7o
AR i R R S s FAR = R 2 S W S
(HBC

RIEEIRES TR BHERE

R
WA ()= 7[/( =9
: c(F M) R A
Wt =3t VR T 7 4 B LN TIVIN
EYH
T %

(> ERIBH% o)

A AR Ve YR T 2
HE: VR e B

Tk | | A R AR, 1%

PR | e, BRI RRA TR

THE
ik e > Vime
> i com= —————
R Visw
Srir




=B AERPNETRISTE

BEEZFEN T+
B b M-8 Niz A

HIRE BRI FIEE

18T, 0.10 mol » L™ NaOH #p 1 7 3% 1 A 0
WM M &K 1 LR, ok
1E Y ( )

pH

0 NaOH% AR F/mL
K1 2

AL 7 b AR, TR O A A N W TR AL
B. FH 8y BRAE 48 7 500, 38 A B J5 24 T b HE R, T VLA

W AR LT, — 5 35 B E 2
C.%¢ NaOH prifE B, & 2 PR 7 2 HEBR i e 48

A
D.#7 H1% NaOH # Wi & 5 £5 B2 AH [W] ik B2 1Y BS

Mz, T i 2 KR ik M4 T e iR P AR
C . ALIBy RFZMEBMFERAE
THLABR;, ARBRERTAN, AARE XA
NaOH AR AR . ERBFEL.BF 24 AREE,
BLBA A B 2 45 LB 48R K NaOH 47 & 8, A
BMABEE,TRAE 2 =% kHREEFNHR
#,C EA AR R B 69 B BR An B BR , 3 BA R SR B, pH
O T EE B WO KR AR R T B BA A9 R W &L, D 4R,
o e R Y A A B K TR S R R R R Y
ERTR T H B AR S I A A AR R vk B K 1Y 2

( )

AL 2 A2 A 78 08 K W v I oA HH s o i Y
B.HETE i %A /0 i 2808 K L B0 A T
C.1R 2T o 8 T 28 TR K e v e R R R i vk
DL 22 Ji5 0 2 0 A AR W N A SR HEBR
A BBW.ARBARXEEE R ABKEEE R
AR ER R S, AR R R AR R A BT R AR AR
KAk o & e R E AR KB R LT BA
b AR, Bk, Ak o HCL 894 Fi 6
EAEARAFABREZ;CHR, B BLE N AMAKRE
e, RN BB A sk, ek BT 2 BR A9 SR E W 5 D
R, B RGBT RE AR AR RIER, A

— 103

B 8 AR ARAR D SR A 2E R A9 IR B AR D

3. B ST 5 A B U 1E A Y ( )

O IR WO Ve € O E & N E AR

MHEwR OKRAEMTEREGRK @OFE
ON RS

A.OOOO® B.OO®OO®
C.OO®O® D.OQOOO®®

B M. v Rl e By — A &R, k%,

B ER.BE,

/N RN S RES WPy 2 S 7/ e S 2 Nt I 7 A U SR

FEURII/INEH R B ) A R TR 03] K e
il A, SCI D R R I R R AR
T2 = i

JFH VS A 420 SR SR K RE L T sk KA BoK IR IR BE . 4%
KAES Mn(OH), SRk G5 A KDIRE )b
A BMnOCOHD . » 534U [ L Ak 0 B 20 O,
+2Mn(OH),=—=2MnO(OH),

Il . WA T

P 1 5 B9 K BEFR A, MnO (OHD, # T 38 5Ll
Mn®" FERGALE5E 5 min, SR 5 AR #E Na, S, O, I
WO 2 AR 1, (28,08 +1, —=21" +S,0% ),
[] 22 7 471 [

(1) BUK A B 7 3 A B0 2 /KA 3R T 36 B 48 4
My 2 H 2

(2)Na, S, Oy WA E AT 75 b . B ) i

VIR 5 B A B A AR AT BE AR | R A A ;
MK Wb 28 1 Y Ve AR A REAE L L H B 2
2NN S e — ALk

(3)HX 100.00 mL /KEELFE A . .BRIL)G, Ha mol -
L 'Na,S, O, W » VATER VWA 8 7~ 7 L i 2

REMR N ;
#HFE Na, S, O AR BN 6 mL, WK A o
fifk S0 N mg+ L',

(4) b 3R 52 52 IR 5 T E A AR W A B AT i
S EU E 25 R L R 7l IR



E&s L

FRHT - (1) BUR AR BF 38 50,48 3) K 4k & @, 31X A% A6 AR E
%h%ﬁ*%@ﬂf%%%?%%%%iﬁ;ﬁ
MR, AR A E R E, (2) 8 T NaS, 0, % & R
T AR R A EARE BRI R R E R A,
ﬂ%%ﬂ%ﬁ@%ﬂ,éiﬁﬁa%']Nazsz()gi@i&ﬂ%,ﬁ%%)ﬂ
B IBALE A FTH TR AR LR N
KA )G R R L XM AR R %7]019;'5%@%%1%
CO,, Bt X H, (3R E I T4MnOOH), 5t ¥
KAEFE T BAAH L, E 2R F AR lEs
FALEE AL LN EHE L, T, AR TR
BFLL, RAMEA,EREER TR L, REXZ
X 0, ~2MnO(OH), ~2I, ~4Na,S, 0, , % & 4 #£
7n(Na,S,0;)=a mol « L ' X5 X 10 ° L=ab X
107% mol, T K & 100.00 mL KA & #8404 5

2 it

zz 3

EEMME1 WERIMREE (B AR )

1 . .
%JzaleO*SmolX 32 g+ mol ' =8abX10° g
8ab mg, N iZ**i‘Pi’Z‘\ﬁ%"?Lé‘]é\'%)b 8ab mg —+
0.100 00 L=280ab mg « L', (4)i# & % & B, &
l’i }’\uﬂbkﬁﬁﬁ’hlbs '%‘fiytﬂléﬁ Nazsz()g #ﬂ‘:;{{

BRI ARE X R X O, ~4Na, S, 0, 5 7T e ]
09 75 R A ERAK

B (1) flri 5 55 7K A v i) 552 B i D — 2, i
o7 A 1R 22

(R "X

(3) 2476 A J5g J 1= T B 1R 9 Rl R O
o, 28 N TTAEfL 80ab
(IO

oG 1T - 8l F iE 7t

.25 CH}, A 20.00 mL 0.100 0 mol « L~ 'L R 1

il 0.100 0 mol « L™ NaOH 7@?&,%@9@ pH ki
NaOH & AR TR 28 i B . B8 1g 520.7,

AU A R Y R ( )
pH
12} P
10t ,'/

o

. o SR 5, 975 7
N

i 3Er NN

4 FERE O

5 /

0 10 20 30 40
V [NaOH(aq)]/mL

A.NaOH 51 47 56 2 )W i, pH=7

B. Y35 2 a5, 75 0 PR B R T W AR £
C.E 8 H B 2148 78 S 26 i, 0 2 T FH LA 11 /)N
D.V[NaOH(aq) ]=30.00 mL H},pH=12.3

B &M :NaOH 5 3 82 035 % A& R B B, £ 8
NaCl A BB &, m ik 2P B, Bk pH=7,%
A B SR SR, BRI E AR T IR R
ERE,BabFmit &, % B 42 A NaOH &%
AR ER AR pH AL T R Z M, T A4
FEAGEECELT RAELIEE 7,38 £ 8D, %
C iEE#3;20.00 mL 0.100 0 mol « L™! 2t B2 ¥ HCI %94 &
#% % 0.100 0 mol « L' X 0.02 L=0.002 mol,
V(NaOH) = 30.00 mL &, NaOH # # f ¢ &
# 0.100 0 mol « L ' X0.03 L=0.003 mol, & K &

104

F 4 NaOH #34 T 69 & # 0.003 mol—0.002 mol
70 Ool moly/ﬁl&%#/} 50 m149 m’])ir /4,\1&‘1"
NaOH #& B 4 0.001 mol=0.05 L=0.02 mol -

L 1,5§;&¢C(H+>=loo_g; mol « L7 =5X10""
mols L', 7% pH= —lgc(H"H) = —1g (5 X
10 ¥)=12.3.% D E#,

CIE S B ME Na, CO, E 1 A HE W W A5 o b 1R
W BE L N H AR A AR AR 7L IR DA AR R T 8 Na, CO,
PRI . T 51 B DR Y 2 ( )

AR R 25.00 mL Na,CO; friER R E T
HEIE
B. N 6 FH e 7 38 RL 2E 19 45 5/ IE ] Na, CO, #r
W
C. 0 1E FH B AR I AE PR i 4UFK it Na, CO, [l 44
IR B i R 2 5 IV TR A
A BH.ZHEOHEHEAN OOl mL.ATHE
%25.00 mL Na,CO; ﬁ){ii@i&,ﬂiz}ﬂﬂﬁﬁ&f% T
KA & EFR 25.00 mL Na,CO; #7:£%5 % E T4
HHL P A kAR Na,CO; B ik B a0tk , B &
Na,CO, BRI E R HBE, AL ER
JBS Ak 3B 75 R A B 04 AR BR 4R U8 R i L R R AE
HOR ik A B AT E 69 A FALEH Na,CO, 4704
7R B BLiE EA s Na, COs ARAKRME LA —Z 6 H
AR ¥CE R B AR W R AR E KR E Na,CO, B
. C #Lik B4 3 Na, CO, R a0k, 7 A B A



Na,CO; mR PR HE, S AARGFALBN, B
REAFEREARELF LW ZIAREE A
FAE R EXBFRAALINEZRIARE,D H %
EA,
LTl AT LA 2658 (Na, CO5) Bl NO AT NO, 1
TR A Ak il 25 WEAS PR 81 (NaN O, , FEWF 58 /) 2 il
FE Tl A R BN RE P Na, CO, Y i, S 45
BWE .

I FREC 5.300 g T2k IO i PR A1 AE i s T i Ak
100.0 mL AW .

1T R o 8 B B 3R 1 DU AR 7 W 25,00 mL
THETE I s in A B BRI W 2~ 3 W%, FH 0.050 00
mol « L™ HCL A5 HE W B & 2 W R 20 8728 Oy
To @, H 253 A2 4G T AR HCL Ay T M A AR FR
BV mL, BEEME WK, 0% 5 A .

(DY NO M NO, WY RMmEZI N 1 10,5
WA M NO Fil NO, B9 IR & SR 6 4 NaNo,
S s 5 R .
(2) i & B 2 55 Kk A2 1) ) N 2R Na, CO; + HCl ==
NaCl-+NaHCO, , i & Fi J5 » HCL A 7 1 W 04 ¥ 1 4n

& BT, S #E HCL bRy AR TR V= ;
FEM 24 i Na, CO, B 50N (NER
KRB WAL .
ek
20
21
22
TEERT &

(. pH<1 B, &4 i 3NaNO, + 3HCI
——3NaCl+HNO;+2NO A +H,0, FidikEd
B, NaNO, 7 7E 2 & 5 m I & 45 2 H i 2
(125 CHf, HNO, FJHEFHE K, =5.6X10 °,#
HNO, #1 NaNO, MR & & | 1. c (NO, ) =
¢ (HNO.) , W] iy I 35 W Hh e (H) =

mol « L',

(5) FHHRAE Sl Na, CO, 25 5 090 2 45 5 55 10
= AFEEF5) .

ALHETE I Z8 48 7K Pk v 5 T A 0 SR

105

F=F KERFHBFRNSFE

B 1R 2 A2 8 ] 28 18 /K Uk 1 J5 5 b o R i
C.1H 5 1R =X A 45 AR W 30 40 1) B A HE B L T
Je S R

D, 72 T2 5000E B L 3 2 e O AT o A e K
fEH.(1)% NO o NO, 9 R T XA 1+ 1
B L 2h B0 NO Fo NO, #9444k 4 & NaNO,
R ey &1 52X A COF +NO+NO, —CO,
+2NO, . (D #H 2T BRET 4 ,V,, =0.60 mL,
V4 =120.60 mL, i # HCl &% #5Kk f2 AV =
20.00 mL;n (Na,CO;) = ¢ (HCD X AV =10.050 00
mol « L 7! X20.00X10 *L=1X10* mol, & %) &
# 100.0 mL && ¥ ,7n(Na,CO;)=1X10 * mol X

100 mL
L %107 mol. Na,CO, # Jf & 4 % %

25 mL

mNa;COD o 4X107 mol X106 g + mol !
i 5.300 g

X100%=8.00% ., (3)pH<1 B, I 55 B2 44 = 2 B2
B o d 3 BR R NAF M i S T 4 Na, CO, , 7 2 £
% b A M 2 NaHCO, #= NaCl, 7= & 2 33 #ukt,
FroAiB i A RS N R EEBHE, RE
IR B M ERIE L NaNO, Re& 5 M A AR K,
(4)25 °C 8, HNO, #= NaNO, # & & % & ¥,
¢(NO; ) « c(H")
¢ (HNO,)
=c(H),e(H")=5.6X10 *mol » L', (5)4
BB AN RER, HRLBRB S, ZHNE 6B
Na,CO; & Zhm&E A FeME B ETE N AW
KERGEEAFRERARZFERE . XY wmE R
MELER,BREEMAE; B BRNBEERF
A A A TR e A K W AR BT B AR AR A A
TENAF R AR AR, MO A AR R AR AR K,
Z ) Na,CO; 22, CHSAE;BEF 02 E
BB ARALE E AR A, E 6 Na,CO, & F /AL, D
RAFSME,
Z%E.(1HCOY +NO+NO,
(2)20.00 mL 8.00%
(AT, i o B8 2 2 00, 1o I VR 4 ¢ 52 55
PR A2 ISR PR R PR 58 . NaN O, A 5#Ehm k4
SN
(4)5.6X10°

c(NO,; )=c (HNO;), | K, =

=—CO0, +2NO,

(5)AC



mElg WF EEELE1 CERNRE (AR )

EB=T1 HEAKE

S5 1LURINE ERZEAKAE MR ISR R 2 R

LD UL A R R U R ) TR ) A TRUER XK ik 1) A7 7 DA BRIOUE A7y JBE A TR ER 2K Ak 9 AR Tt (i JE /K A LD
28 SRS, DR ER K A 077 A L S S A R SO I R
3RS AL T L DK F P B8 B ST B 4T £ K A 0 S % LR R 3K

E AY
_________________________ D
54
— BERMEBEY | o
RV T R M 1) S I B g i “(H" )l ¢ (OH )
LR VA W R TP 1 S 35 R Y ;/* ﬁiﬂJ( c(H ) >c(OH ), Btk
MWW | pH(25 C) | MWW | mEi R
NaCl pH=7 . NH{ Al OH %54 2 509 ol fie e
7 9% A P :
_ —_— — 5 NH; « H, O, fii 7k B4 H1 25 3 47 4]
Na, SO, pH=7 I R = ' o Iﬁ
Ny CO, pH>7 : HUBS Oy ) B 3l A VR e (H)
— >c(OH )
NaHCO, pH>7 | Bam sk Btk —
“H.C . i NHf +H,0—
CH,COONa| pH>7 | oYy |
FeCl, pH<7 i NH; « H,O+H
% 0% 55 A 2 LR 5 . VorT .
NHouso | ones | BREEE & (DM M (L CH,COONa Y i)
2. 44V 5 L HO — O+
(1) 35 AR 3R B £R (LA NaCl i) N — Na“+! CH,COO"
il aCl Jy i | iyt 7 | CHCOONa—Na+i CH,CO0"!
o H,O==H"+OH . e i ;
WP E T - i :CH,COOH:;
NaCl Na™ +Cl [ :
#4591 70 44 - | T maes .
CCHO A e COH™) | «(HD=cCOH LR PH.EH | | (s e con) o
- KB H 85 PR e B B T | CH,COO™ Al H 45 4 4 5
R i e(H ) —=c(OH ) B # CH, COOH. i k i) i 7 F
— : e ER
5 A ) FL S T I A8 Bl VA R D
(2) 3R R 55 Bk (L NH, Cl R i) c(H")<¢(OH)
H,0 =—H*+ OH | CH,COO +H,0—
2 N | BIRLE T EA CH,COOH+OH
e B T NHCl=Cr Nﬂ"‘ | —
NHHLO| e
”””””” LSRR
T [ i 5 M I A " o TEKIE IR R A OR A B T 5 K L R Y
28 155 o =  H B OH Z5A7ERT 38 B AR L B T K B
-1

— 106 —



2.5k
(D RS Tk,
()R b0 BB AR & o33 e & T,
(3)FF 1
O 0 7K fifp A2 20 7K B LB T 5 U2 TR Pk L
s,
QRS0 7K fitp S0 2 TR BB o A B 1Y) 338 RV
KA

ﬁ+m¢§@+m
QF SIS — MRS Y
D ER K it e B CE I I 5B [
ORI
(D A= 5 FE AR
£ +Kk==% + 5
i NH,Cl # /K f#. NH,Cl + H,O0 == HCl +
NH, - H,0,
OB F I FREXRR.
ER 1Y 55 1R AR B B8 (B85 B PH 25 1) + k=55
(B E ) +OH (8 H™)
m O NH,Cl # K f#: NHS + H,O == H" +
NH; « H,0O,
@ CH;COONa 7K f# . CH,COO™ + H,0 —
CH,COOH+OH ,
@Na, CO; WK (5325 47
¥—4.C0OY +H,0==HCO, +OH ;
W~ . HCO,; +H,0==H,CO,+O0H ,
Na, CO; B 55 = 25 /K fift 78 B2 AR 0, O i B 3 W
H,CO; AR R A CO, Sk,

F=F KERFHBFRNSFE

4K fif ML AR

(1) 5 9 55 e £h « PR 88 7™ AR B9 1 B A A UK i L fil
c(H)H>c(OH ) IFH W 8t

(2) SR 55 TR £h « PR B8 ™ AR B0 BR B R AR K R L il
c(HH<<c(OH ), il wmtt

= HMEBEXKEBHNIERER
LEFEHE — YR

__ [Enhi] [Eames | [miokm
MM gawpbgs | s s ) [ A

- Eihng] [ BEREGE | [Hrk e
IR | oo s | B AL ) [ R

2. S A

(DFe, (SO KA E T I 20 Fe'” +3H,0
=—Fe(OH),+3H".

(2) LI 25 %t Fey (SO, 7K it - A5 Y 52 1)

BB A pe n(H") | pH e
5 1w FERE
Itifh b WA | A R
Jm
Fe, (SO, ) A RN RN /N
HLRES
MARTR | @A ¥ X A N
T oK B 2P ¥R | WK X

ESERE

FRE KBERHLEFBERHEF
FREANES
(RREF]

PR L4k IR RRERERE . A —FET 2
AT RA AT Y2, EAMAKLFI LY, E
S B R A Ao 6 R A e R TR i AL R
AL REMEA A S 35
imsh 1 M pH R4 & 5K ERL(NHD, Fe(SO)), « 6H, O]
VW pH, B I WA A 2 M e
BR:ZER#$LE®RF NH Fe" A2 BFmMAT,%
B ARG mAE R R ZERME,

EEh 2 BHEREL(NH,),Fe(SO,), » 6H, O]
TP AEAE I K g N B O R
R :NH, + H,O==NH, « HLO+ H" ,Fe*" +
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2H,0 ==Fe(OH),+2H",

EE 3 FIR T LSERA 0.1 mol « L' (NH, ), Fe(SO,),
VW pH =5, WA s K LB HRSR19 ¢ x COH )
Vr

BAR:% % F.0.1 mol « L' (NH,),Fe(SO,), &i&
¥ NH, Fe' ¥ L A K, 44K B ke OH
A% NH; » H,O.Fe(OH), %% & +* H &% kR
FoReg e B R H ke c(OH ). c (H ) 4448
EoMRE B R R i (OH D=cp (H H=1X
10 "mol « L1,

(VR4 & 3

LRG0 J& 7K e 2 07 ) 5 O A = i ( )
A.HCIO+H,0==ClO  +H,0"



E&s L

B.OH +HCO; —H,0+C0%"

C.Mg*" +2H,0 ==Mg(OH),+2H"

D.6H" +2S* +S0O% —=3Sy +3H,0

C #&#.HCIO+ H,0O ==ClO + H,0" &

HCIO #9 & & 7 £ X, A

H,0+CO} & OH 5 HCO, R Bt & T 542

KB4 Mgt +2H,0 ==Mg(OH), +2H" 2

Mg® Kfig#h & F 5 42X,C EHM;6H +25° +

SOf —=3Sy +3H,0 2 AWLERR B, RE T

KAFER D AiE,

2. NH N F RS E R ERAE ( )

A. Na,CO; K fi#. CO; + 2H,O = H,O +
CO, » +20H

B.FeCly, K f#: Fe'" +3H,0 =—=Fe (OH), v +
3H"

C.NaHS K f#:HS +H,0==8" +H,0"

D.NH,Cl /K f##: NH; +2H,O ==NH, « H,O+
H,O"
D f@##.CO; #yK@EH mPt47.CO5 +H,0

=—HCO; +OH ,HCO; +H,0 ==H,CO, +
OH ™, K335 H,CO, 9 FEF V, 3 RAMH
CO, AR, A i 5 B A R AEAR B AR N, BT A K R R
BARR T A2, R B E e SRV TA R A
A Fe(OH), Wi, A EHE B F 5 EXTRAEF
4 Fe'" +3H,0 ==Fe(OH), +3H" ,B 4i%; 5
BB KRR B T A RER T A EKBE-F 5 b
BPMH L RMEHRE,E O A& e 5 28K, A
H" 3 H, 0" £ &, ik HS + H,O =—8" +
H,O" 27892 HS #9d& &.C 4% NH, K# 2
B LR HY 3 H, O £&.D E#,

B SN AN JE T K i SN 5K i I B Ak A T R
2B T R O I ( )
OHCI+H,0==H,0" +Cl~
@AICl; +3H, 0 ——=AI(OH), +3HCI
®Na,CO; +2H,0 ==H,CO; +2NaOH
@R EANE . HCO; +H, O=—=C0O} +H,0"
O®NH,Cl # T D,O . NH, +D,0 ==NH, -

D,O+H
ADQOOD B.OO®
C.OO® D. &7

%1% ; OH +HCO, —

EEMME1 WERIMREE (B AR )
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D M. T A FRREEKBRE, DR 2L
B T RN ER =" &8, Q4% ;COT
KA, Q4R HCO, # Rk @7 £ XA
HCO; +H,0=—H,CO; +0OH ,®44i%;NH,CI
BT DO ¥ ARME BT HAEXA NH +D,O

B o ¥

==NH, « DHO+D" ,@4i%.
rrrrr 5B Gummme
HENKBRERENBEFAEXESAN
(DETHBRAEFE0F KBEH,UE —F K
A E,
DETHRMEEFABLEELRL, T-—FEFH,
(OHBMH FHEFHEIRHENGKE, KBEER
OB E R R ==
E%E R IK R
[(RRiEz ]
Na,CO; XA AL, ZE A TR &L %
RFEILARY, EAFROALERETIRFARAZE
FHEETFRER X LR ARFRZE,§ AR
KAETHRE,FEy0o) B0 LR, BkRRRRNE

Fe B ik 09 Ty ik TR R AR BR B (AR R AT
w1 Na, CO; ¥ 2 B i I K2 47

R COY + H,0==0H + HCO; , HCO; +
H,0==0H +H,CO,.
EE 2 NaHCO, MUk,
R IK Sl AR K i AR E R T R B
P 3 2 P 7

R NaHCO, R ¥ A £ & -F#.HCO, =
H™ +CO% LR @F 4. HCO, +H,0—=—H,CO, +
OH & T HCO; #yRkgazEx T4 & &2 K, 0
NaHCO, &% £ # &

EZ 3 NaHCO, .Na,CO, [EI#E R
VR JE VA TR 1 B R 538

IR :Na, CO, iR ME R, B COV wyKkMA
B X F HCO; ,

HCO; B A4 3 X
B, NaHCO, B

H R

bk LB & W)

(M &S]
1L H,O WE B A= m e 72 ( )
- W\
AH: S :.H B. 288
N 7))



D-ZG X% {

B @Hf-H.SAHR. ¥ HH H 2H Kb H,A
RASME;BFHCl HEHFEE.Cl FaY
w R GG 8 BT LB A & CH,COO™ 4 35 B 3R
BT RBREKRKGEE,CRASGAZT  BTA
26 S5k L EFH MM Fe' Fe'' KR sEKag 8 &,
D RFEAE,

JEIR T 0.1 mol « LAY NH,CN ¥ /Y pH 4 9.
32, HEUCHWT, B Uk A R A 2 C
AT e A ) A

BRI T NH; « Ho O J& e HCN 5 55 /) Ha i o
C. FR W h CN- By /K iR 2 2 KT NH, /YK fif

gy
D.% i F.0.1 mol » L™ NaCN ¥ . CN~ 7K

AR/ T BR VW CN- K i 72

B M. %R T RS R Z A, AT A K A
T ,A EAH;HCN f2 NH, « H,O 3% A 35 % fg R,
0.1 mol « L '# NH,CN % & 2 &M, 5.9 CN #
KGAZE R T NH, 69K A2, v AL 55 4K g T
41 ,NH; « H,O %t HCN 3% 89 & i JT . B 4442, C
EA;CNT  NH, 48 Z A2 3 K #,% 0.1 mol « L
NaCN & #& * CN #y K @£ Z ) TR K E
NH,CN % & ¥ CN~ # K @425, D 4,

3 EIRE T, FHI LT NaHSO, I (A% o<
(R ) B AR DG S92 BRAZTE BT HL SO, hy 55 W2 1Y /2

( )

AVEW T AFTE SOL
B. 5% i R NaOH 15 45 b #
C. W P AEAEAR IE—Fh 4+
DA pH<7
C f@#.HSO; & &AM SOF , R4t ¥ H,SO,
HFE, A AR RF H,SO, 2 33 8 2 5%,
NaHSO; #4t 5 4 4 i 69 & 69 NaOH #5445 F 4=, B
iR sk P A 4 H,S0,.H,0 B A 5 F ., 39
HSO; 2f 4 KA & H,SO,, 0 H,SO, 4 358 ,C
SEF ;s NaHSO, =ik 69 pH<7.,:BE k40, L ik F) b7
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F=F KERFHBFRNSFE

NaHSO; & ik 89 B aH, BT vA R ge 3L 8 H, SO, A
BER.D AR,
FEEemmme
(1) 2k 2 K A 0 A4

%5, 592k | pH<T (¥ IB)
5 R A - pH>T(F 1)
B B A AR

j;;? ] % 5 Bk 2k |~ pH=7(¥ 1B) |

(2) B X 2h 7 R b B B M

DR 8B F KM NaHSO ) 0 B B M,

@ E€ %%if?‘ik ’T—Zkﬁi%i}g (ﬁﬂ NaHS()3\

NaH,PO,) th B 8 1,

Q@AKMEAEE X T HAEE (W NaHCO, .NaHS)
0w,

ERE ¥MhEkBUETERS
(RREF]

Fe 32 A 4 & b e N i R AK B 4h (NaNO,) ,
T &R e 69 SN UL IF 3 e A ek, 42 NaNO, # 4. &
Sh AL Fe e AR AR LA AR, B B E R A R R
M Z A w HEWFMHAALLE, @ NaNO, Bk ¥

BB BRI R ER AT,

HEA
7J<ﬁi¥

REE
i

EEE
o

EmEh 1 eI AU NaNO, ¥ 805 Bl 1 (Y
B

#£5R:NO, +H,0O==HNO,+OH ,
EEh 2 AR AT B IS W NaNO, % . % A
o e A2 4k 2
BR.we iR, KRR IBFHAL . B R
W%,
BB 3 UKHE B NaNO, 8, OH 4 H Al pH 14
KIS /N7
BR:OH #0838 K, pH M, e RAT 3 K P 4
Ewm A, OH # B3 %,14 ¢ (OH ) #& v, pH
o
M iESD ]
1N 51 2 A 1R 1 (
AV T s NaCN % S5 PE B0 HON J2 55 1R
B.# T .0.1 mol « L' CH;COONa % ¥ 9 Jin
A NaOH R, B8 pH 3K
C.0.1 mol « L™" NaHCO, & ¥ ¢ (H,CO,) +
¢(HCO; )=0.1 mol « L'
D.#5 2 K ML RRIR A J5 13 W 2t vk MR & )5 1Y
WP ¢ (NH ) =c(Cl)



=g
C fBHM . % 2 F.NaCN K45 & 280, 3
HCN # 338, A E#; %% F.,0.1 mol « L '#
CH,COONa & & ¥ X r & NaOH B 4k, & & 89
pH3¥ X,B E#; #IELEFET4,0.1 mol -
L' NaHCO; #&#& F ¢ (H,CO;) + ¢ (HCO; ) +
c(COY )=0.1 mol » L7",C 4% ;2K %8 %
SIEHERZPE, N c(H ) =c(OH ), & ¥#E %
HER T, AW ER T c (NH ) =c(Cl ),
D EH,

2HE—E &M F 2 Na, CO, 1 W A7 78 7K i - 5 . CO?
+H,0=—HCO, +OH ., R EmMmrE

( )

AT BRI 5 45 W) o0 v 2 241080/, - 15 AN H Bl
Bl A CO. , P-4 7] 1E S v 5[] # 5l

c(HCO; )
DA NaOH [EA, %8 pH B/
B M. HBE &, c (CO7 ). c (HCO, ),
c(COHOY#H W, c (HN¥ A, FHEFGH D, A R
E ;B AN CO,, £ & R B CO, + OH
HCO; ,OH # ik E AL, FH & 2R B F &
H.BIEA; KBRK, S HEE, FHERH S,
¢(HCO;)
c(COT
c(OH ¥ K, %%k pH ¥ K. D REH,

3.5E 0.1 mol » L' Na, SO, ¥ W 56 T T 7 [ UL 2ot
R pH L BRI R TR

C. T+ i

¥k, C RiEH; ;m A NaOH B 4k,

B ZI ) ©) ©) @
R/ C 25 30 40 25
pH 9.66 9.52 9.37 9.25

SR AR P, O L O 20 A A R R 1k Y

EEMME1 WERIMREE (B AR )

CE B B e

BaCl, ¥ W 8O0 E 52 56, @ B 20 0% 335 W™ A (6 3T
WL, T OB IE 1 2 ( )
A.Na, SO; ¥l T AEFE K gV . SO +H, 0 ==
HSO, +OH
B. @21 W pH 5 O 2110 R J& i 7
SO He B v/ Vit B
C.O—@ny b F v , 5 B R J3E X K e ~F- 15 % 20 O
Iia] F4 5% 1A — 30
D. O} ZI 1% i 5 @B 20 s W) K, {8 AR 55
C B8 :Na,SO, B T 35555 0t 3, 75 & P A K
45 .S0%7 +H,0 ==HSO, +OH ,A iE#;
@y pH 5O R R, A& T SO 4 O, A A K
SO GRER AN KRBT A, OH R EMD,B
BB 5 KRR Ay R IR T # iR B KT A
#%.pH B %%, mO—>Q it ¥ pH T K,
B iR e R R AT KRR -R M AS Sh o w g R R — 3,
CHEBTRETHRK, ARLEBEYH.O5Dw
mEAE L% K, AME,D EFH,
FMmihKKEH ZEER"
(DA Z G R LA,
(2) fm A B, R 3 3 K 09 KR
(AN H M F P F o AE; mN OH 47
A BT KA,

(> =R oe)
i
et o [Tk S EHT R
Shinse. W };‘f?ﬁﬁm SRS, KA
SN A ER —‘ r BRI ST AT ) A
e pe—
K fit A AEA KM, 5

KA, RSB AR, H

KA IR T A
L N R BT Y

SRR, R A,
[F 5 . H

BEEZFENT+=)
B o M-8 N iz A

MIRE 1 HEKBHRERZMEZ

LR AW KW T DA —Fh o T2 ( )
A.CH,COOH B.HCI
C.Na,S D.NaHCO,
B f@#H.CH,COOH A TAKHFrw&.nkTAH
CH,;COOH % FA K% F,A & EH; HCl & F &
AV B . BRPAAKSYTF.B EAH; Na,S E T
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KThed B, 2 S Kig, mk P AEE HS > T
Ko FHmAHF,C R EH; NaHCO, & F XK,
HCO, K¢, mk ¥ 4 £ H,COs 5 FHKoTH
¥ ,D REH,

2 AR FeCly ¥ WP A7 75 W R AR i -1 Fe®

+3H,0 ==Fec(OH), +3H" . FHHEARNIEM
By S ( )



ALl HCL SAK - il 336 1) 7% 2l

B. IR V8 4 7% L AR R0 AR IR

Comk,H" 8t H¥ %, pH B/

DA NaHCO, B, A 148 6 U0 TE

C fWH.d8AN HClAWKk . H KB ¥ %, 4G

B A EFH;KBERM IR, FHEL . IKERE

TR,B EH; R RBIEGH S, H $ B ¥

%.,42 ¢ (H") & 4, pH ¥ X, C & #; m A

NaHCO, & & ,HCO, #= Fe'' 48 Z A2 ik K, K %

AZEI K, AR Fe(OH), 4B &L, D £,

3REHHN 0.1 mol « L' FHI\FHE W . © HCI

@H,S0, @CH;COOH ®Ba(OH), ®KOH
©®NaF @OKCl @®NH,Cl ,pH /5] K ity i

J7 ( )

A.QDRO®DO®O®

B.OO®O®O®O®D

C.OOO®DOOG

D.OQO®DOED®

A fEH.NH,Cl &% B NH, K@M 28 H%E, NaF

BRBETF KgEmEmE, ZF R ERBREE

NH,Cl & 8t O QO =48R 49 35, NaF &

T O b @D © 7 A B A o 33 HCL 2 — 5T 5%

% ,H,S0, &£ =t &% ,CH,COOH £ — 7 35 8 ,

KOH #&— 7T 3% #,Ba(OH), % =T %#,KCl &

SRER AR AR, b T ONAT AR AR E ¥ A 0.1 mol -

L #iEike pH: Q<O<Q<R®<OD<O<®

<@,

4. A0 [A] 9 B A B 46 B2 1) NaCN I NaClO A He, NaCN

W) pH B . T 81 56 T [A)IR [R] 44 B2 R] ok B A

HCN A1 HCLO A9 156 325 1E 5 1) J& ( )

A B FEE . HCN>HCIO

B.pH:HCIO>HCN

C.5 NaOH % W15 4 56 42 ]I
Yy HE . HCIO>HCN

DRI B T . (CN H)<<c(CIO )

D f##: NaCN #= NaClO #¢ 4 3% 4% 35 82 3, 48 )

W o9 = R E BT NaCN &k o9 pH & K, 3L CN -

KiEw A2 Z K, B HCN b HCIO #9BR 4 % 35, &

% #2 % . HCN<THCIO, A 4442 ; pH: HCIO<<HCN,

B4z THA—THK, 5 NaOH T AR Z 8,

# HCIO #= HCN $9# Re9 248 R L C 45142 ; Rk &

# HCN #= HCIO, 8t : HCN<CHCIO, 2] ¢(CN )

<c(ClIO™),D EH,

5. F0 4 53 1 7K R TR e A K e T T 2 1

( )

FEE N,

B, T #8 NaOH /Y

111

A4 PR

iR & 2
7. N ANK R T O B A R E IER R ( )

F=F KERFHBFRNSFE

A.NaHSO, B.KCl
C.(NH,),S0, D.H, SO,
C R .AMBREAMFKMB, ©HEAE T oLER
BB RACAT R AR R R B P M BB R TR B
AR K RAE IR R BBR M FBR A B, RK R,
B 53 B AR 0.1 mol « L'
Fl % W IR A i . @ NH,Cl #1 CH;COONaj;
@NH, CI# HCl; @ NH, Cl #1 NaCl; @ NH,Cl
NH; - H,OOR A # W St . T 51045 5 HE 7 IE
1 1) ( )
A.pH:Q<O<@<®
BAEBT c(HH.O<@<@O<®
C.c(NH; ) :D<®<Q<®
D.c(NH; + H,0):O<Q®<D®<®
C Bi.mMuMAE, pH A D, i RsSH TP,
@NH, Cl# HCI # pH %1+, ®NH,Cl # NH, -
H,O # pH & X, ONH,Cl #= CH;COONa # & &
2FPH, QNH,Cl #o¢ NaCl 2 & 8 M, 3 E 5 89
PHX2pZA0<Q<O<D, A 4%, c(HY)
=10""M,mm P c(H MK, pH &, #8 A it
ATk, c (HOBEHREFAD<O<QO<D,B
g, WA ER P, ONH,Cl 42 NH, « H,O +#
c(NH/ Y& X, X F 0.1 mol « L'; X %k £
@NH,Cl# HCl ¥ ¢ (NH,/ )4 i 0.1 mol « L !
ONH,Cl ##CH;COONa % 4 7 /K & 48 Z 42 3 &
BLNH R EFR DA EHRGHERSAD<O<®
<®,C E#, & FTONH,CI #2# NH; » H,O *,
NH; - H,O £ 3 & ## i, 3 5 & &, c (NH; -
H,0) % X, % % % ONH,Cl4 CH,COONa % %
T KM EAL SR B, NH, 89K M4 EH X ;NH,
« H,O % E % 892 ONH,Cl #= HCL, L+ % K
NH; « H,O & & ,57vA NH; « H,O R E 6 KR
FAO<@<DO<®,D
BERABHULEFEAIBZTFHAENX

E 17:

A.NaHC, O, ¥ TR B2 K. HC, O +H. 0

Hgolmm%ﬁ ﬁ?%%ﬁf
& T,0.1 mol « L' — i HX WK
pH 3 ATHERN NaX W AA7E X +H, O —
HX+OH
C.m Ky CO, 35 W T8 A By BRI W, ¥ W A8 20 1 R
K& COY + H, 0O =—=HCO; + OH , Ji§ fn

D. NaHS()q {ﬁ?ﬂ(ﬁ 2 2 A b HSO,

—
~



Rl HF
SO} +H",HSO; 4+ H,0 —H,SO, +OH"
HSO,; W HBERE/NT KRR

A BB .NaHC, O, & FRE#HHEH HC,O, 8

KBEERXRTOBERE, BT RN EH,A RN

EAMEM BT HAEAXA X+ H,O0=—=HX+

EEMME1 WERIMREE (B AR )

OH .B#oAE; E#H & T 52X A CO;F +
H,O==HCO; +OH ,i## BaCl, & &, F#it
@A, c (OH ) A, Bik A E T X, C RAAHR;
NaHSO, & TR 2 B®RMEH A HSO; & BEE K
FRBAZE D RAE,

G-I IR A

8. I T, 7 0.1 mol « L™ NaX AW /K B H
W N a, 76 0.1 mol « L' 3R, KL B HT

Ve 18 Ny az,%;iﬂo%,mu 0.1 mol * L ! NaX % ¥
2

) pH & C

A.5 B.7 C.8 D.9

D f#fH:0.lmol L '"#BP a,=c(OH ), =

Lo =105, o, =

a:
mol ¢« L ! l« L', #£0.1mols L
NaX & & F,ex(H) =¢ (OH
mol « L ', B pH=9,
9.25 ‘CH}, X F@D0.1 mol « L 'NH,Cl ## .@0.1

1X107" mol -

X10®*=10""° mo
) =1 X 1077

mol « L' NaOH &, FHIBGARIER 2 ( )
s Cl
AL 18 O IE K C((NH) B (N

B2 10) @ i 7K L 7K B L S S i I 1) B8 B

C.EBOMOBHBZE 100 %, O pH 28 L T K

DK OMOIR A, I3 W ey pH="7, W% W
f ¢ (NH, » H,0)>>¢(Na ")

B @M. mARAHA B, NH +H,O=—=NH, -

H,O+H™, F#HERH 3, n (NH ) # A2 (Cl7)

c(Cl™
c(NH, )

He KA, e (NaOH) g, >, 57K 88 & 35 4 4] F2 5 %,
N EOKE R BAEEK,B EH;NH,Cl &% kK
MR 100 45,3 NH $9 KM, m&¥ c(H )X

b N éﬁ{ﬁi@k A 442 ;NaOH =%+

n‘“/mw&éﬁ ,Na()H iR P K E 100 45,

c(OH )x/]/?«f,\«&é’] ,%i NaOH & #% ¢ pH

IR, CHRFHORQRAES, T EREE T
ML FRE TR, (NH ) +ce(Na ) +c(H)
=c(Cl)+e(OH ). b Tk ey pH="7. 0 &
c(OH )=c(H"), A T4 ¢ (NH,/ ) +¢(Na")

112

10.% ¥ F . A 0.100 0 mol -

=c(Cl ), BAEFETH ¢ (NH, ) +c(NH, « H,O)
=c(Cl ), e L& B KX TH c(NH;, » H.O) =
c(Na'),D 4%,

L' NaOH % ¥ 7 2
20.00 mL B A HH ) CH,COOH ¥ W, T &
than B R . BHTE ¢ AR R A, R
PN IE W 1) S ( )

i V(NaOHVA¥)/mL
2000 20.11

A.abe = RGN U TR K R R R A IR
DN

B.iZ i B iF CH, COOH 4 L B8 S 5 % 502 0 1.8
X107

Cave WTH XN WMERBRPHAE c (H ) =
¢ (CH;COOH) +¢(OH )

D. % & o 2 b onl ge o Bt
¢ (CH,COO )=>¢(H H>c(Na )>c(OH )

C fth.c SR FHo, B & & B

0.020 11 1.><0.100 0 mol « L.™!
0.02 L

. BRTAEBTRAAMRSE T
TR K K B A AR % m N NaOH
BEREBFRZER LN ERTAE T RERA,
Kegd BAEEZHE K ,A REH ;b S ALERY
pH =7, st B ¢ (Na" )

¢ (CH;COOH) >

ﬁiéﬁ‘] }%/&4&

T OEE B 49 R R A

0.100 55 mol « L~

c(CH;COO ) =

20.00 mL><0.100 0 mol « L™!
20.00 mL-+20.00 mL

=0.05 mol « L',

C(H+):1O 7mol'L 9llbﬂj»/&4&‘:f? ﬁxéﬁ/ﬁ

0.100 55 mol » L'

# 5 —0.05 mol « L™

=2.75X
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10 " mol s L'V ATABEBR M B 47X A K,
~ ¢(CH;CO0™) » c(H) 7o.o5x1of7w1 o
- ¢ (CH,COOH) T 2.75%X10 ¢

10 °,BREF; £ ¢ B = F 55 P Aok BB
A ARIE R F F BT F:c(OH ) =c(CH,COOH) +
c(H"),C 34432 ;¢ (CH; COOH) >¢ (CH,COO ) >
c(H")>c(Na ) >c(OH ), A3 & iF F B A2
T WA THREIL . mExR P AEXTHR A
Y EBBRMN,DREH,

AT R VAT S IR) R SRR B
iz L ALK D
CH,COOH 1.75X10°°
HCIO 4.0X10°¢
H,CO; Ka=45X10"7 K,=4.7x10"
H,C, 0, K,.=56%X10"% K,=15x10"
H,S K,=11X10"7" K,=13x10""
(D) [ #E /R CH,COO™ , HCO; . CO; , HG Oy

ClO™ .S HhghiG H BEe I fm 59192 .

(2)HETF 0.1 mol » L 'Y CH, COOH ¥ ¥ 7£ /i
IKFR BRI AR P, T A ek S BoHE — 2 AR N
HTFRF ) .

) N c(H")
A.c(HD) '« (CH,COOH)
. c(HD

- (OH ) D.c(OH )
(3)0.1 mOl . Lil E/:J H)CQ() ?57&50.1 mol * L !
B KOH ¥ & AR B Ja TS A W B M. &

WO A B T U jE@J/J\ AT 1 g

(1O pH HFE B NaClO #1 CH; COOK %5 i 14 ) i
) 1 MR B B KN K &R J& ¢ (CH,COOK)
(e >7“<5i“=", F A e (NaClO) , FiE W -

55 2 Uit

F=F KERFHBFRNSFE

c(Na™) — ¢(ClO™)
c(CH3;CO0O ),
f@Hr. (1) B K Ew CH,COO™ , HCO; . CO5 .
HC,0; \.ClO™ .S &4 H &9k h w33 ay 2
K, mXeytd. A H,CO, & &t H' 5 ey Bk
BF HC, O, . (Q)E&RBERIE.c(H T, &
T Ky=c(H") « c(OH YRE, B vk ¢ (OH )3
X2 M AFSGMEDAFASAET; LB FTHK, =
c(CH;COO ) « ¢ (H")

c (K") —

RE,mc(CH;COO )%

«(CH,COOH)
c(H) ‘
D e g W T
b coom A % B AR e A
, (H")
YT N, e ) ke 7L
CH D E A e COH DR H s T # C

HeME, (3)=FRnbs kB[ KHCO, Bk,
7ok P ey £ A, HC,O = H™ + G071,

HC,0; + H,0 ==H,C,0, + OH , H,0=
H +O0H . #&k 8% 590 HC,O0, ¥E
BERXRTRKBRE, ZERTEBTREHKE
DR A A ¢ (KT) >c¢ (HC,0, ) >c(H") >
c(C,01 ) > c(OH ), (4) b @8 H. HCIO <
CH,COOH 7T ## K f#42 B : NaClO>CH,COOK,
BT vk pH 48R # NaClO 4= CH;COOK %, 1%
T M R B R R K # £ 2 ¢ (CH,COOK)
¢ (NaClO), B E®R F &4 F8: c(Na ) +
c(H")=c(OH )+c(ClO ) .e (K ) Fc(HH =
¢c(OH ) + ¢ (CH,COO ), A #, ¢(Na') —
c(ClO ) =¢(K") — ¢ (CH,COO ) = ¢(OH )
—c(HD)

ZE.(DHCO, (2AC

(3)c (K" )=>c(HC,0; )=>c(H H>c(C,0F )=>c(OH )
(H> =

TR IK i i v H

125 FH FL S - 4 R K A D B #ll%ﬁ{ﬁ{&tfj*v¥(ﬁ&f“jtd ﬁ%,ﬁ$ﬁ$ﬂﬁiﬂiifﬁ A T A O L B

FIEE B
5 A B B RO L RSB L T R 2K A A e AR T R
HELES
TR WY S B a]



mElg WF EEELE1 CERNRE (AR )

___________________________________________________________ R
— W BOKRTE T A R 0 = H
LAF Sk 1.4 K

BRER VERER AT 4y Hh SR R A BB AR, A 5 Y TR
B S AR oKk 5L 81 s BT RRL K i %) 5 5 O 7
Xh AP +3H, 0 =Al(OH), (& #)+3H",

2. PR AL T 2 S
AR COT™ BYZK M, 15 WO 1k 38 3%, 2575 g
BT
Ll g K A 1 85 5 2 COT +H, O ==HCO;
+OH .

3. ER VA R A T RN DR A
Be i ORAE SnCl, B FeCly 55 b 7K fiff 0 30 175 Wi
AR H I Z47H) Sn* K Fe'' Kig,
W Na, CO; WA RE S 1 36 55 %€

4.1l £ THLAL 5
WA TiCl, #l4 TiO, .

TiCl,+(x+2)H, Ot &)

g/

A

TiO, « zH,O v +

4HCI; TiO, » 2 H,0 TiO, +x2H, 0O,

(O FEHEA. W A + HO =HA + OH ,

:c(HA) «c(OH )
b c(A)
(2) 3 CRsZ A &R
DK, #8K  F7m H N £h (14 7K e P B K
@K, HAZIREREM TR K, X,

2KMRHBCCK ) VB W RU(K, VK ) 5K B 7
WH(K O LR

(OXF A +H,O=—=HA+OH" aKh:%a [A]
PR, AT A 56 R 559 R 0 K A R B0 5 1Y H S
ﬁ(Kb)E@%%ﬁKh:%o

b

(DOXNFZILHRMRBE 7.0 COT K4
J\;_F'/EF?JWJ Km X&:KW\KM X&:Kwo

ESEREE

E By th 3k B R F
(RRFEF]

AR K EZegsh it dek R F R ey, N EB R A
A5 K R e AR B — BN I, KR AR
R Ae K iR, AR B & B A ok, B R A e AL
B 4B M R R e K AFAER L A S BB AR
AR, WTRARMBEDN LB EE D RBRIKG R
&, — 7 @ MAK T R @0 R R AR R AR R R R B K,
B—FEER—ATEE, E kR AL R E e,
K sk AT R,

BRI K KERT A AL (SO, S NaHCO,
VSV i B B R A IR A B W TR R 2
ft47

BR: ¥ AL (SO, & ik 5 NaHCO, & & =4,

APT VHCO,; 48 Z AT # K M@, A" + 3HCO;, —

AICOH); v +3C0O, A, = £ CO, H R K4 A,
AICOHD , A PR AE AL,

EH 2 KK KA NaHCO, W4 Na,CO, ¥
T RO 2 g 2

R :NaHCO, &% # A Na,CO; Bk, R Bt & F
FAX A 2APT +3C0%F +3H,0 —=2A1(OH); v
+3C0O, A, EAARB KRR CO, #H#EM Al (SO,),
% AR Mk FER,
VR iE 3]
1.(2023 « Ab38 &) F b 72 5 7K A SN TG 56 1Y 2
( )
AR S W 2 B T g
B.H A = R R AE A R VR R # AR /N gy
Tz
C.28E H B 7E B9 A F T B Ay AR
D. [ i 7K I A A FeCl, % 45 Fe(OHD, fE1A
B @i &ehsmisik B COF KEm 2wk, b
P A2 B S T AR K AR L VT R A 89 Sh BRI R TR ol
e AFRHEAE, EnAERE.HEMELNER
TARAEFRMKEBR B ER DG TR, 5RER L
X, BHEAZ, ROREHBNERATTALA
KRB ERBAR,CRFLSRE;FS A4
KRB AR Fe(OH),, A # 4t 3% kK Fe'' 89 K 2

ZEDAFEGAE,

— 114 —



2.7 G G TR 2 A B4 107 T o 8 325 1E A 2 ( )
AJMAAZET AICL W, 5 v] IAS 81 AICL [k
B.BrZ MgCL Wiy Fel ' Ll LUINA NaOH & {4
C.HI L K B9 =2 B s AT + 3H,0 == AI(OH),
+3H*
D m#ZE T KCL B . 5 J5 13 8 KOH R (A%
J£5 CO, Wy R
C FRH. AR, KL AICL &3R5 AICL
Bl ¢k, B AL KR A e HCL Akt s, 56 77 5
AICOH), B 4k, 432 B M, Mg® 4= Fe*" ¥ T 5
OH AEA g, LAIANT #H L& K Na . 2 A
MgO 3 MgCO, B4k .42 ;D [, KCl R KM, R
TA/F2 KOH B4R, 4%,
BIOCH & — Rl AT B EROGEE 19 4 kL, R 42 )8 Bi il
% BIOCL i T. 2 i B an I i /s
FifisiR  FiEhBR+NaCl(s) H,0

&I Bi— A | et — k|| sras—Bioc
T AU R R Y 2 ( )
AR T % v 4 OO A i il R mT e AIC s oL ) 271

TR
B AL T 5 o A M £E W2 nT M I BiON O, 1948 5L
C.Kf# T im A & CH,COONa (s) 1] $ 5

Bi* K fi #2 B2
D. /K T o A2 i NH,NO; () A F] F BiOCI

) AR B

D fR. AR ARAAN, TE 2B R, B]RZ
AT Jm N R B, B M RE R 6 R B R,
TR R B BAL A EA A A5 A B R R
AR A RE R AL A K A K AR BB A R BIONO, , K f#
#8F 742X A B +NO, +H,0==BiONO,
F2H" VAT B P e A B AR A B TR R
X, K g P B £ A, T ¥4 BIONO, 8 4 &, B iE
s FACHL KA R BIOC] 89 8 F 7 2 X 4 B’ +
Cl" +H,0 ==BiOCl+2H ", K i T 5+ m A ¥
FCH;COONa(s) . BF B AR B T AL 448 T 4 &
5Bl MR B ER AR BB TR R R T A A
R Bt KM, C E#H; KL F P AV E
NH,NO;(s) , 44k & FRABAERASB T . EAB T
BRI K, RAC B K M- A8, RA T A2 K
BiOCl, B 548 T 5 MBRR B T . RELE L ER
B Bi*" +NO; +H,0==BiONO, +2H" , & R #|
F 4 & BiOCIL, D 442 ,

2R

115

F=F KERFHBFRNSFE

BB RETHIREE= DR
(1) R BR 7R A 2h 7 700 K M A4 AR B4 R MR Y 3
WL ETE — BB R, NaCl R %K F
% NaCl HE &, CuSO, % & % F 1% CuSO, E1k,
(DHBEBRABERGERUERE, AT B — &
BE| X R A, #n AICL \FeCl, B E T B —

- &3 3] AICOHD; \Fe(OHD, » 3 B 4 5 U 2 4 A

ALO, Fe, 0,

C BRI BRTFEABEWERL,ETETEE
4 4 Na, COy 3 & F 1% Na, CO, B K,
WOFREZHRHFEZE M, B A Ca(HCO;),,
NaHCO; .NH,Cl B &k % # % o f#, B e & T4

BB A4 H Ca(HCO,), > CaCO, s NaHCO, > |

'~ Na,CO,:NH,Cl->NH, 4 +HCl 4, :

C GOEBEMEAEETH AW O, A k. Na,SO,

L B E T & 2| Na,SO. s FeSO, # i % T 7 2

- Fe, (SO

FEEY BARPEFREXNLLE
[(BRRE ]
G ERIEH A BB AL BBRA L AR
89 AR RE R — AR E I LB R I A 3R BR SR, 5%
BT R BR AR W vh K AR H IR R 09 pH Al 2 AR
o, Blde, P H,CO,-HCO, % 4k & 345 7 4K
ROBBELEE TR,
mE 1 G H,COy WM B W KON
(OH™ Z1%)
BR:H,CO, BAHE—F A £,% c(H ) >
¢ (HCO; )>¢(CO% ),
\ah2 i NaHCO, Bl s FlkEMR/DNCR.
BEHAB M EERA,
BR.HCO, KgAK T BAZE, KA XI5
Hce(Na ) >¢ (HCO; ) >¢(OH )>¢(H" ) >
c(COF ). BirFlEkAEXA c(Na")+c(H )=
c(OH ) +2c¢(COY H)+c(HCO; ),
[ iEsh |
1.5 700 (b2 HL B #3016 K v iy g 85 7
At H,B—H"+HB HB =H' +B* ., F
B 15 3 1E B ) ( )
A.NaHB ¥ 52 5 1
B.NaHB# W :c(Na”) =¢ (B ) +c(HB ) +
c(H,B)
C.Na, B#HEW P :c(Na")=c(HB )+ 2c(B*)
D.#WH T .5 pH="7 ) NaHB 5 Na,B RS W+ .
c(Na")=2¢(B* )+c¢(HB )



Rl HF
D @i HBWME P24 e i . HB 4oL 4
W&, ER T A H,B.NaHB Rat & & R KM, 5
REBME,ABBE;Na,BAEARPALETLETIE,
c(Na")=2c(HB )+ 2¢ (B> ),C 4% ; AL 3 & 47
Fiic(Na')+c(H ) =2c (B> )+ ¢(HB )+
c(OH ), X pH=7,c(H )=c(OH ),%c(Na")
=c¢(HB )+2¢(B* ),D E£#,

B U R ARORE Y ) B Y R R R OC R E B Y

( )

AR T L0 0.01 mol « L 'NH,HSO, % W& i
i NaOH B 2 H M c (Na™ ) > (SO ) >
¢(NH, )>c(OH )=c(H")

B.0.1 mol « L™" NaHCO; & #:c (Na" ) >
¢(OH )>>c¢(HCO; )>c¢(H")

C.Na,CO; Wi :c (OH ) —c(H") =c(HCO; )+
¢ (H,CO;)

D.25 CH,pH=4.75 ¥ E M 0.1 mol « L' [
CH,; COOH,CH; COONa & & # ¥ : ¢ (CH,COO )
+c(OH )<<¢(CH;COOH)+c(H )

A fEH.0.01 mol «+ L7' NH,HSO, & & ¥ #n

NaOH %%, % OH 5 H & 1:1RREZRE,

W F NH, K#Exk 28M%, %% Hm NaOH 5

NH, R B4k 2 %M, B ke (Na ) >c (SO )

>c(NH )L A SREH ;B AP, &K HCO, KMk

TR B ARE AL RIS . c (Na™) 5 ¢ (HCO; ) #

A3, B vk ¢ (Na' ) >¢ (HCO; ) >¢ (OH ) >

c(H") % B H44i%;C P . Na, CO, ik P A

W F e, c(Na') + ¢ (H") = 2¢ (COE ) +
c(HCO; )+ c(OH ), HAELESFE:c (Nah) =

2L (CO5 D +c(HCO; )+ (H,CO, ), 5 X, A8 8%, 32
#2:c(OH ) —c(H") = ¢ (HCO; ) + 2¢ (H,CO,),
CA4EZE;DR, LT FREA:c(Na")+c(H)
= ¢(CH,COO ) + ¢(OH ), = % § & #:
2¢(Na')=c (CH;COO ) +¢(CH,COOH) , % X, 3%
4% :¢(CH,COO )+2¢(OH ) =¢(CH,COOH)
+2c(H ), B & & pH = 4.75, Bp c(H") >
c(OH ), % ¢ (CH;,COO ) + ¢ (OH ) >
¢(CH;COOH) +¢(H ") ,D 34432,

EIREE K 0.1 mol « L' CH,COOH B 5 pH
=13 I NaOH W FHRRIR A FE IR E W H
PR AT AR D S 16 58 A R L. T B0 G T 15
TR A W 1) U 1E B 1 2 ( )
AR AW ¢ (Na™ ) >>¢ (CH,COO ™ )=>c(H ) >

EEMME1 WERIMREE (B AR )

116

¢(OH )
BIRA G pH="7
C.fr 3R & W v /£ 7£ ¢ (CH;COOH) +
¢(CH;COO )=0.05 mol « L
D. IR & F®W P IHFAE ¢ CCH;,COOH) +
¢ (CH;COO )=c(Na ) +c(H")
C fth.=—#%®»R&B%EM%H CH;,COONa, & Tk
BEXADRAH ¢ (Na')>c(CH,;COO )=>c(OH )
>c(H" ) A REH;CH,COONa K g4k 75 ik 2 5%
ML pH>7,B REF;ARETE T, R GG KR

1
¢ (CH;COOH) + ¢ (CH;COO ) = o X 0.1 mol

« L7 '=0.05mol « L', C EE#; & & T,
¢c(Na™)4+c¢(H")=c¢(CH,COO )4+ c(OH ),D
EH,

%

BRPEFREX/D LR —#KE B

o TS EAR
T EREE LK

OH #3k B &

B L

SEHHTR R BARE T2 L
B A IR DK £

T R T R
KB A FAABET B
LA | R AR | |
ERB A E R
ERE |-[ERAR ]

HE

AR R LA
SR B AR

R RHKBERREN A
(REED]

BB EWIEREA CO, 5 EH %(,.CO, 2 EX,

BB BEMTAK.CO, 5 FE DR EFE, LA &5
B AAFAAIL R AIHEL KRG, TaE R T,
H,CO, 9% & % % K, =4.5 X107, K,, = 4.7

mE 1

X107,
I 0.1 mol » L' NaHCO, %

TR b 2 B ek (5 e B AR
’R: HCO, & £ K@ & 5. HCO, + H,O0 =

H,CO,+OH , kw3 K,=_—

K, 1x107"

K. 4.5x10 7

2.22X10 %; HCOy ¥ B HFH K, =4.7X10 ", B



K. >K,,HCO; #yKMBEE KX THEE FEEZ, &K
NaHCO, % &  #H,
EZh2 ©24.NH, - H,O 8 K,=1.8X10 °,@ T

BB NH, HCO, 7 W 1Y R id M

T K,

W

K,

Box: NH & K # % (NH, ) =

1xX10 "

~ 5 —10 —
L1 <86 10, HCO,

# oK R E

K, 1x10"
K.  4.5X10 7
HCO; # & @ # & X F NH/
NH, HCO; % ik B a0tk ,
LiFEfiEsh |

K,(HCO; )=

~ 2,22 X 107%,

0 K AR R, ¥

LR T Ho SO, BYHL &P 3 8 K., =1.4X10 7,
K.,=6.0xX10 %, Ff§ NaOH & & " i SO, 15
pH=9 Y Na, SO, iFW . T 5 ULIEH IR 2

( )
AT i T K ) FRL S ST A 1] A5 RS B
Q)2
B cc ((HS (s)(a) ;>) —60

C.NaHSO; WK il FA % K, =7.1X10" "
D.NaHSO; ## ) pH>7
D f@#:NaOH % & th 69 OH 4l kg b 5,
Na,SO; & & i #9 SO KBRS KRG E B, B
FRPREGEEFERAEHE D, A E#H;S05 L4
K. SOP + H,0 == HSO;, + OH ., K,, =
c(HSO,) +c(OH ) K, 1x10 "

(SO T K. 60x10 PHTY
# Na,SO; A& P .c(OH )=10" mo
c(SOT ) _¢(OH ) _ 107

c(HSO,) Ky 10 M
6.0X10°°

K._1x10 " _

K., 1.4X107?
7.1X10 ¥ ,C iE# ; NaHSO, # K i F 4 % % K,
~7.1X107 ", HSO; #9& & F# % #& K,,=6.0X

L HSO; # w B A2 E K TR K BAE R,
NaHSO, &k F 8%, pH<7,D 4%,

2. HIHIR T CN KA Ky =1.6X10 °, %
IRE TR BB N 0.1 mol « L 1A HCN ¥ Wi F1
NaCN &S ERBUR G . T 51Uk IE 6 i 2

( )

1« L7, m

NaHSO, # K #-F 8% % K, =

AJRA W pH<T
BUIR AW K By 2 AR B /N Ttk i e S AR
COREBEBWHPAFLE ¢ (CN ) >c(Na')>c(HCN)
>c(OH Y>c¢(H)
D.#5 ¢ mol « L 'k

125 0.6 mol » L ! NaCN ¥ W
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F=F KERFHBFRNSFE

4.8
8.05

# Ky=1.6X10"°

K 1x10 "
,—'—’ K v =
& 1.6 X107

Kh
10K, >K,.CN #KRgf£EKT HCN #9 & &
A2 E R E R # HCN 8 & f2 NaCN 8 &
ERARRA R LA pH>T, R AR T AR
wEARER TR E BEE,ABAZECN &
KA E KT HCN 89 & & 42 B, BTk ¢ (HCN) >
c(Na")>¢c(CN ), C4#i#E;c mol - L 'H# B 5
0.6 mol » L' NaCN & & FIhARRAEG Bk T A
BB FFE.c(H ) +c(Na")=¢(OH )+
c(CN D)+ c(Cl ), Bk P, ¢ (CN ) =

SRR EGREREFYE, N =
D f#H.CN #KEF , )

HCN & % 5 =6.256 X

'L‘jl:

0.6—c
¢(Na™)—e(Cl =" ‘

EAEFE.c (HCN) + ¢ (CN™

mol « L',k ¥ &4
):C(Na. )7};)1—1/;{

c(HCN) =¢(Na™ ) — ¢ (CN ) =¢ (Cl >=% mol »

o CCHOND < cCOH ) 7 X10 o
¢c(CN™) 0.6—c¢
2

1.6X107°, 343 c = /logr,DJEﬁl
SRR = OTE R, W IR T SR B B K.
=6.9%10%,K,,=6.2X10 %, K, =4.8X10 ",
I 1] 2 7 5] a]

(1) % i F F k& O Na,PO,, @ Na, HPO, .

@NaH,PO, By pH /N3] K 8y i ¥ 2
GHIF ).,

()T . NaH, PO, WK% W pH (3
u>”“<”ﬁ“:”)7o
(3) ¥ T, Na, HPO, /K%K 2 @

“ER7CB RO KL 5 K, AT KN
7 B .
fRHT . (1) = APk F Na, PO, #9K B2 E R K, B
B % %, (2) NaH,PO, # & ## % % K, =
c(H;PO) + c(OH ) K, 1.0x10 "
¢(H,PO,) K. 6.9%x10°
107", K, >K,,. B H,PO, ¥ BREE X T ALK
fEA2 B ¥ NaH, PO, Kkt pH<7,
ER.(HDO<O<D ()<< ()W, Na,HPO,

c(H,PO;) » c(OH ) K,
7K i 6 3 K = c(HPO? ) K. o
1.0X 10"

KaZ
6.2X107°

~1.4X

~1.6X10 ",K,>K.,, Bl HPO] BK



mElg WF EEELE1 CERNRE (AR )

i PR B R T o B AR B, M Na, HPO, (9 7K ¥ W) (, 2R3 ° o]
IR R
oA B B B MR %g%
BEE, A F—TE®R HA, % K, >1.0X10" ﬁﬁézkﬁ%fmmﬁkmﬁ%%@ﬁ
HLKyv<<1.0X10 ", W & W R EREH BRZe Al
HAHY NeA BREERRAE HA i BE i HLAHISS
BAT A SAMEE. BRE RN % K, <10 | TR
X10 "W ,K,>1.0X10 ", A W AKBEAEE KT 1 gﬁziig—ggzg

HA i B R E,IERERM,

REEFIEM D
Bit®-ge Niz B
AN ERIE KM, R BB, BA Y R AK MR L
1R AR R A, B @ R AR A5 B DB B 4R K R,

AR 1 EREKBRE N A
LT 9 S R A 5 R 2K A e ( )

A.NaClO W H T2 W H 8
BUIMAZE T IR 58 K, SO, . 155 K, SO, [
C.HCH] FeCl, ¥ WA o 3 A B A
D[] s R 44 V4 YA Vs o 1 K, s YR A 21
D f##H:NaClO £ A 3% A AL, NaClO % & 7T A
FTEAEFE. 5RMAEL. | ARKELAE; I #
A F K8 K. SO, ik . 13 3) K, SO, B 4k, 2 &
EERNHMERR T, ERBRLL . MBRFELHAE;
B h) FeCl, & ik %W ok K M, & & Ao 3 B 47 4)
HAKM, ATHLEEHRE THAN, T EMmEH,
Bty e RALB R B A R R AL K, A K R X
MCAHFEAE BB RTABRBRIRKS T K
fif AR 7R R BARME AR By BK R R EOR L &, ¥ D
HeME,

2. F B 52 5 85 B K A O B J2: C
ONH, Cl 5 ZnCl, %8 ATV RE 2 4 R b i BR 85 51
@NaHCO, 5 Al, (SO,), P W mT/E 7k K K

Fl OEAKREEHSAIEASEBESGIEN OXLK
R TR A R 1 3R A R P S 1T 3 S
A.OO® B.O®®

C.O0® D.O@O®®

D @#H.-OF NH,Cl5 ZnCl, & KM, R
B, TAR X2 BEEA&O4H;QHCO, 5 A &
B TR EARSE, F A S AALH, TAHE R KA
QF R Iy T 5 Fy BREEAT KR 75 A,
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iR &
4.25 CHf . 7F 1.0 L ¥ EE K 0.01 mol « L 'y —

BREBE, MBEORBEFH _EELSE LR
BAREBH . FHRESH o ESE—RAITR
IF, B b 2B T A R B BR AN 0 X A HL R R I R,

NG I A R ( )

AV AICL %A AL (SO, ) ¥ W4 ) m #4728
T Krbe  JIT A5 18 AR B 4 4 [R])
B.AC il FeSO, %W AT, K FeSO, [F &% T Hi £h iR
L AR R T TR
C.HI IR 77 7] LLBR 25 KCL# W Y Fe® ™
DRI Fe' ™ 1 7K i, B 4F W AR A7 FeCly W, N
IR N T
D &% AICL &k A= Al (SO,), & & 2 F) Iw
AR TF KR, 2 A FE ALO, VAL (SO, A 4
% Bed FeSO, 7 ik B, A #7 %) KA, ¥ FeSO,
B RAETHARRY  REWHBEZHERE,BAER;
B mkoag 7 ik R AR Xk KClL gk b 69 Fe' ', B
W opH 42 & % Fe(OH), g, i gk &, C 4% ;
FeCl, 5 & & KM, A 4 Fe' a9 K M, 347 4%
# FeCly, ik, Ay &%k, D EH,
ARPRTFREXER

JLR HA 5 H B4 ER 4 IR 3 WP, e (Na ™) >
c (A7) R AR A TE 5 1) 2 ( )
AGZHWR) pH<7

B.HA N5IR. A KRR A K
C.c(A")+c(HA)=0.02 mol » L'

D.n (A" ) +n(OH )=0.01 mol+n(H")



A B.zREERYAE N A OH 5
H' @A & F 4% c(Na ) >c(A ), FLEA 8
FlesaEkPc(OH )>c(H ), &k 2k, pH
>7,500 HA A 358, B A KM EESE K, A4
B BEA;HAETETH,C EH;H n(Nat) =
0.01 mol,#| Al & F & T 4% ,D E 5,
CEIR T VYIS 0.1 mol « LAY T H I W b, kL
+ ) BT A o R O R OE B Y 2 ( )
AZKT e (NH)=c(OH )=0.1 mol + L'
B.NH, CLIEW H . (NH, ) =>c (Cl )
C.Na, SO, T :c (Na™ ) =>c (SO ) =>c (OH )
=c(H™)
D. Na,SO; W W H: ¢ (Na') = 2¢ (SO¥ ) +
¢ (HSO; ) +¢ (H,S0;)
C fBW.—KEAHBELMR. EERP
BHRFEE S FEA c (NH/ ) +c(H ) =
¢(OH ), M (NH )<<c(OH )><<0.1 mol « L',
A %% NH,Cl sk NH & & KB, TRk
# ¢ (NH/ ) <<c(Cl7),B 4i%;Na, SO, &k £ F
P, c(OH D)=c(H ) MRFEELFTFEA c(Na” )+
c(H") =2¢ (SO ) +¢(OH ), M ¢(Na") =
2¢(SOT ) FTABERY BT REK D AHc(Na™) >
(SO ) >c(OH Y)=c(H ) ,C E#H;; AL ET
e 44 ¢c(Na")=0.2 mol « L', ¢ (SO% )+
¢(HSO;) + ¢ (H,SO;) = 0.1 mol « L', ¥
c(Na™)=2¢(SO% ) +2¢ (HSO; ) +2¢ (H,SO,),
D 4%,
6. WL T .MA 0.01 mol « L "NaHY (B Eh,Y %

= A\
G

2L =
R34

8.25 CHf. M 20 mL ¥ H0.1 mol « L' AR 12

FIBER IR A W W 2 im A 0.1 mol « L'

NaOH B (BRI K, =1.8X10°; H1 0.1 mol -

L' NaOH %0 & 20 mL v B2 A ER R L 1 €

L5 pH RERJEFE 4.3~9.7), T ULER E#

4 J2: ( )

A G TP RS S e

B NaOH % £ pH=4.3 9t rh, & 4E %
MBS T RSN HY +-OH ——H,0

C.ii i B, ¢ (Cl") = ¢ (CH,COO ) +
¢ (CH;COOH)

D.pH=7 i} ,c(Na")>¢(Cl" ) >¢(CH,COO ) >
¢ (CH;COOH)

B BT 3F P Ao at, A R R AL IR R A B R AN
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7.

¥ OISR

F=F KERFHBFRNSFE

AR R B ED W, T AN SR IR R ( )

AW —E 2R

BAW P —EMHFLE: Y +H,0=—0H +HY

C.UE WM K T 25— e B R 0/

DB .c(Na" )=c (Y )

D BHf:2YASO ,ZERIBBRE. Y 25

BALE F .40 CO, F, 58RI M, 3% A 47 %

Y RERBAREB FHRBEEKM, M BAEIZ; EY R

BBRAE T, NaHY &k 250k, 5 B &Mk

M, c(HO¥AK, ¥ CAEZE; XY LBBRRE T,

REAKB, I c(Na )=c(Y ), 2 Y Z3BBm%

BF . BPc(Na )>c(Y ). % D EH,

WHT.V, LpH=2 kw5 vV, L pH=12 &

KRG 5 T ARV W 0 R P . 1 B A G ) D I )
( )

AV, —EETV,

BV, KT#% TV,

CIRAWMWPE FWE —~EWE: c (Cl ) >

¢(NH/ )>c(H H>c(OH )
DR AWM ® W — & W 2. c (NH, ) +
c(H ) =¢(Cl")+¢(OH)

D @i . %8 ye c(H HfeRKFH c(OH HH

2% 0.01 mol « L', % c¢(NH, »« H,0)>¢ (HCD,

ZEV. =V, MBI Z, R EGEHEREmME; &=

FIFR R, M R 6 sk RER M, eV, >

VBBl =, N RS G 6 R An A, & %Rt

FRE MR EBHERTY c(H H)>c(NH,)LA,

B.C AR BRI FIET4 D RIEH,

RLEPEBRARS T 2KM, ER AN, A EH;
A NaOH Bk 2 pH=4.3 ¥ 342, 4w R & %
B F H™+OH =——=H, 0,1 i& s NaOH % & 83 1
BAH20mL, RF/EBFHR BERY c (H ) =

c(CH;COO™) = K.+ ¢(CH;COOH)

1.8X10°X0.05 mol « L' =3X10"*" mol -
L7'>1.0X10"" mol « L', % A & R A4 % 2 84
EAREP L ERELS T R, B AR BT &R
BRER WY REARR BB R SR P A B FREFT
BRATHREFBRRS THEREZIF,CE
#5520 mL R E 3G A 0.1 mol » L' 49 2L B8 Ao BE 8%
B RS R PR EMAN 0.1 mol « L7149 NaOH &
&, % NaOH B ek 20 mL &, =& A AL



=g
MABER RS RR. ERE,. EE2RHAMEETY
s g = 7, CCTCO0)
K.(CH,COOH) 1.8X10°
c(H") 1077
> ¢(CH,;COOH), #% ¢ (Na™) > ¢ (Cl" ) >
¢(CH,COO )>>¢(CH;COOH),D E#
9. B O FEL AR JOT I TR 1) U i 1R Y 2 ( )
¢(HCO; ) .
c(CO¥ ) R
B 0.1 mol « L 'Y K,C,O, WM 25 CTHE =
. c(K™)
35 C,mik
C.11 0.1 mol « L™"f) HF W il il NaOH &
c'(Na+):
c(F )
D.f] 0.1 mol » L' CH;COONa & % i A 7>
L ¢ (CH;COOH)
B CH,C007) » el
A FBH :Na,CO; K4k %k 2 otk , i N NH,,
4 Na,CO; K, n (COY ) K. n (HCO; ) &
¢c(HCO; )  n(HCO;

>1,c(CH;COO )

A.T'EJ Na,COy {ﬁ'{ﬁqjﬁ/\ NH;,

i, 1

A

) .
B A AR B

P A COT ) T (O
S # A A (GO0 A, ) ek g
= R DY TONG TRl B

SE A 318 0.1 mol « L™ #9 HF &% P i /e NaOH &
B"EFH,c(H )=c(OH ), RELFFRET 4,
AF kP — 2 B4 ¢ (Na") =c(F ), Bf A
c(Na') ¢(CH;COOH)

=1,C i #; -
c(F ) 1.C g c(CH;COO ) « ¢ (HD)
(OH) K . )

ZE()T:K}H;EE&Z:E’KMKWZ:Q’DE)%°

108 F .0 1L 0.1 mol » L '—J0R HR K Th %
W AR [EMHERT.K,(NH;, « H,O)=1.8
X107 75 I B RN A RO R R AR L TR A T
W) pH 58 FIREZBMNMXERM TR R, T
Bl B T ) S ( )

3456 7 8 910111213
pH

A.0.1 mol « L "HR I#W A pH 44 3
B.HR MR, ¥ F K.(HR)=1.0X10""
C.%3# A 0.1 mol NH, W, %W+ ¢ (R ) =

EEMME1 WERIMREE (B AR )

11

C(NHJ)
D.2% ¢ (HR) =c¢ (R B}, W 2
c(R7)
. T 4, =5 B, =0,n
A .8 H@ATsm,pH=5 & lgC(HR) 0,
HERD ) G HR Akt RS A B
c(HR) ’

m HR £ 38,4288 F# . HR—H" +R ,

HR #9 & & F # % % A K, (HR) =
c(H™) «c(R7) L . -
R =c(HH=1X10", % FBER

L0 K,(HRO# 4 R %, B 4 i%;: % HR &k P
P
0.1 mol» L "
10 °,##4% =1X10 *mol » L ', 0 pH=3,A iE
#31 L 0.1 mol» L7'—TE HR Z&#& Fi@B A 0.1
mol NH,, =& #54F £ & R & 4 & NH,R. & T
K,(HR)<<K,(NH, » H,0)=1.8X10°,1 R~
KA E KT NH, ¥ KM E, RER T
c(R<<¢(NH;),C4##; B T4,% c(HR)

c(HH=z,0#A K,(HR) = =1X

—c(R A, lg f((fm)):o,pH:Es,m;zmé'ri,D
AR
CEVHNT R E
559 H, fif Jo H B A (25 °CH
NH,; « H,O K,=1.8xX10"°
HCN K,=6.2X10""
CH,;COOH K,=1.75X10""
K,=4.5%X10""7
HC0; K,=4.7X10"

(1)25 CHf, pH=11 i NaCN ¥ ¥ /K o 85 Hi
c(OH H= mol « L',

(2)25 CHF, A W BE K NaCN %W . Na, CO; I
W .CH;COONa & W, = Fh WM pH K #] /N
49 51 g

(HNH, ClF®wE  CGEBR WS, T
R, NH, HCO, & W & 7£,0.1 mol »
L ' NH,HCO, % 44 B i) & Wk B i K B8 1
= A F155) .

(4) 25 °C B, & ¥ B 1 CH,COOH % ¥
CH,COONa B S HBURE IR BB W h &R
YR BE B R/ S

(5) 1] NaCN ¥ Pl A& CO, , BT & 2B ] v
NEYN: 5w




F=F KERFHBFRNSFE

# CH,COOH & #& #» CH,COONa &R kAR

fE#T . (LDpH=11,c(H")H)=10 " mol - L', A # G TEAER 09 b B A2 L K T 85 R AR B T 09 K R
—14 g . — . . +

C(H‘).C(()H,):lo,u,ﬁfwC(()H,):io C AEEERCCHC00 ) e (Nah) e (HD >
O C(OH ) RBERZ 0P RIF B FRE 6 XD

mol - L™ =10"" mol - L™, (D& &FHFHL 22 5 (CH,COO0 ) >c(Na') > ¢ (H') >

CH; COOH>HCN=>HCO; . & & F#F H AKX, c(OH ), (5) W F 8 42 H,CO, > HON > HCO);
BB AR B T AR RN R b A b CO, L K
pH AL PTAR R B8 NaCN ik \Na, COs s 0 % 9 NaCN -+ H, O + CO, —— HCN -+
7k .CH,;COONa =ik, =&k pH § X 3]
D8R A Na, CO, >NaCN™>CH,COONa, (3)
NH, Cl 2 5% 85 55 #% 2k . 35 .8 B F K MK #£ & A
BB TR RERE, B T8 3F4H%4NH, -
H,O > H,CO;., BT vA HCO; # K4 E X T
NH/ 89K 42 . NH, HCO, i& i Z #t . BT
BEERYEFREZKRGANH . (DFRE

NaHCO; ,

ZEE.(D1o°
(2)Na,CO;>NaCN>CH,; COONa

(IR NH/

(1) (CH;COO ) =>c¢(Na™ ) >c(H")>c(OH )
(5)NaCN+H, O+ C0O, —HCN-+NaHCO,

FMW iEAEEE

1 A 2o S R T DA TR R 0 T A KV R A A DL I A0 . 1 AR DO 9 2 1T il S B A

@5*@5‘)@:1{:%?@@@/\%%%/ﬁﬁiﬂv—@EI’JE4ﬂl']l%,éj\i‘ﬁmﬁ%itﬁii\?ﬁﬁ%‘i%fto

3 ﬁ 0 R 0 AR I L ) S R A T R0 v U L R S5 ) T 3R RIS A 15 O g

4. BE2E ) UL T DL TE R M P A0 A A ™ RS P BT . BBz DT TE Ve - 7 D B e A i e A 7 AR 9 AT G
18 52 B ) L ]

18] &% = Fii

— EREERGTEERTE ORI T
LV FRLA I - 3 I8 E KV R B /N T 0.01g YRR 3R ALK
Ry M7 B I DR AE— IR M A TR B U VA
2. ULV A 4 TR R R A L TR R A AT
(OB AF— R M 0o P AR A% A0, TR 45 150 7 R 8 2 U0 6 B O 28 AR
I B 35 5T A0 A R ) R HGEREER UK, ER,

v (%t

V() s L A,B, (9 )=—=mA"" (aq) +uB" (aq) BHl:.K,,

o' () =v' (DTVE)

SN =c"(A") e " (B"),
| v(JTTE) N

(m%rﬁ%LﬂﬁuﬁW&Mﬁﬂ%@Tﬁré Ko A B 0. 50
A AT

j{]Ang(s) Ag (aq) +Cl (ag) .

A
<mﬁrﬁ$Mhu D SR R A K TR R TR,
— LT SRR R AR THENT 1X L (O &BR
10" mol « LW, k2 FIEH AR E RIS LA SR L.Q=c(Ag") « c($),

— 121 —



=g
5. H T T U A il A

(DQ>K ., WL A A R b th BB IR W be
Fu 18 B -1

(DQ=K ., . WA, UIVE Sl Ab Tk &

(DQ<K., - W AM A, TC I = M7 H I A L =
[ o XEE V5 P, 00 BT RV P A BT R A L IR R AR A

—MiRABRTENEA

LULTE 19 A4 %

(D#FT pH &

ARV pH 2] 7~8, AT R 25 S Ak £ v i 2% R
Ak, R EF X Fe’ +3NH, « H,O
Fe(OH), v +3NH; .

(2) It v 712

PL Na, SYEUCTER] Ll Cu® " Hg® " 25 A s e 1 1Y B
b4 CuS.HgS S Ui . W F BT .

Cu*" +8 —CuSyv ;

Hg"' +S" ——HgSv .

2. UTVE 1 it

(1) JEE R . AR I8 - B 50 J5 B X T A8 7K TP eV 1 Fi
7R R 000 SR I A 92 S T M AS 2 - £ A 2R o B A R
5 A 1) T UE W R 09 7 ) A% Bl kT DL T UE
VS

(2) V5 fff UL € 1) 3 0] 28 A
@ B0 5% BR W .

Bidl
7] 40, 7 f% CaCO, . FeS.,

EEMME1 WERIMREE (B AR )

AICOH); .CuC(OH), %53l 17 d i I .
OHF L EL Wi, B, Mg(OH), JLTE AT %
F NH,Cl & #. b 7 B X~ Mg (OH), +

2NH,Cl—MgClL +2NH, - H,0.
RIS 4
(1) 52 o7« 90 9 e A 1y 592 I ?the/nﬁ{ferﬁ’#?f%ﬂ’ﬁ%
B, — WOk UL, A A BT VE R AL S i R
MITCVE L T S W%m%%r%ﬂikiﬂﬁ_
B .
(2) N
O8I BRIk I
HKIRLCaSO, (9] 00, (90 BB ot (ag)
FORONE A2 5 R A F
CaSO, -+ Na,CO, ——Na, SO, + CaCO, . CaCO, +
2HCl—CaCl, + H,04CO, 4
@ 198 B b BB 1

gl
Ty ALY Al g CuSO, A ﬁ@ﬁ;ﬁ;ﬂ;@ﬁgﬁ)
AL

52 ARtk AR .
CuSO, +7ZnS CuS—+ZnSO, .CuSO, +PbS
CuS-+PbSO, ,

ESERE

g N e BN e}

ERE MiEaE T EnSsERZIH T I
(RERiED

3 kSRR —FY R B L T AR B Y
Kd I Ca?t F2 HCO; 2 B B s G & B I %
%%ﬁ@%%%ﬁ%%ikéﬁgﬁkﬁﬁiﬁﬂﬁ
MR T E K., AT E . K AE R AR K
PEF R FFRTAF AMNBENY S LB KT A
WBRERK, FTHRBHG AR L EZERMHA R0
T,
iEEh 1 I A K A AT R R A A
S FE T R R IEAT D
BIRMH &k IR Ca® 4= HCO; A& Ca(HCO,),,

Ca(HCO;), 5 B % & B & & 4% : Ca(HCO; ), —

CaCO, +CO, * +H,0,
w2 Atk AR A T R Y
BT ?

BE-MBM RN E RS I L

j(vx]&bjz}ﬂﬂ'

B AR T A

122

CaCO, (s)==Ca’" (aq) + CO% (aq).#EK P =&AL
BORE ¥ R, X £ R . CO; + CO, + H,0
2HCO; ,c (COF DB A, F# E & # 3, CaCO, &
R R K Sk e i R T

EEN 3 RIRES AT LAV TR (AR R (0 B R B
AEW TR . Mt A7

IR CaCO, 89U IEME-F 45 4 CaCO, (s)=—=Ca’"
(a@) +COY (aq) ., AR B G COF 5 H B 4 &
CO,y AEC(COT DB, NI BE BT A& ,CaCO, &
# s fE; BaSO, #9350 = R -F 45 4 BaSO, (s)=—=
Ba®" (aq) +S0O% (aq) , AR B J5 ,Ba’" .SO? #k R
5 H' A= NOy R B, % 3 % AR SR P 1 R A

#f

., #% BaSO, RIE M,

M iESD ]

L 90 S5 A0 R R e 1 5 A 4 ) 2 ( )
A.c(Ca> DI/ B.K 475 K

C.CO, JE g/ DR T 5



A BB .c(Ca )W, FHEESH S, KA T
BRASHT B ik As K R, FHES A, A A
F BT M Rk B;CO, B3R A, P4 B
B AN THBRASFE. K RE CREAZD,
Ca(HCO,), & o, A A T BR A5 47 B BCR ik D,
2.Mg(OH), [E & £E 7K i A7 46 T 5 U0 V€ ¥ A - i
Mg(OH), (s) ==Mg*" (aq) +20H" (aq) , BRI >
Mg(OH), R &, AT LA A& 1 ( )
A.NaOH [ & B.NaCl [# {4
C.NaHSO, [@{4k D.MgSO, [@ {4k
C fBH .84 Mg(OH), BReg MY . Ak T4
HH#H . NaHSO, & & = 28 H &% F#KE P
cCOH DB A, M 30 % 78 iR 45 A5 4% . Mg (OHD,
RO AN
PR AgBr (4R RN T
(OIMA &R AgNO; ] ¢ (Ag™)
KAF N B ARAE” R AD
(2)MAFE LM AgBr BN c (Ag™)
OfmA AgCl [E&, I ¢ (Br )

(i—/—é\“/—g

sc (Agh)

(OIMA Na, S [E44, W ¢ (Br) sc(Ag™)
R (1™ AgBr 4afe ik Fm AN AgNO, , WK IE
RPHiE @B, 2 c(Ag )T K, (2)mA AgBr
BRI REBFEALT A, c (Ag")RE, (3)
B AgCl /& # F X F AgBr. 72 A AgCl B /& &,
cCAgDHERREBEMFHA LB F,c(Br )X
A, (DA Ag,S B E T AgBr, m A Na,S
BB, B R Ag, S, I BT e A A, (Br)
TR A2 c(Ag D) E D,

EXR.(DER (OAZ DB/ R (DA

K AN

rrrrr S B Gummmr
AR TUIE U FR TE

(1) Ao K A B, i (R 2 U0 0€ o 75 AR, (B B & B F
Hy IR B3 2 N B

(DMK ZHPRTE, T RALEM, E
A e o VA AR R A TR, i AR
o 45 oy 75 A% JE W OR At T PR

(3)Am N\ JH FE LR VA AR AT B BB TR M R
W VAR BB TR D TR e R
fRw T m .

(DOF R TR, MNE LGP TERE T
REAME S FWEREENHY I,

F=F KERFHBFRNSFE

EsE RERRENHA
(R ER ]

CaSO, EAFE A 2B M. TR E M &R
Mo KRR A R T CaSO, £ K 8 SR E

BT 0 ke BT 2 4 B AR AT AT L AT
l -
.; é ----------- -b
S = :
£x |
=0 :
NS c
T : ¢+ d
1.8x 107 4x 107 ¢(SO;7)/(mol + L)
EE 1 KPR SRR E R T CaSO, JE AY 1 A

VW7 W2 b A i AR A 2

BRia.c EAFTHRPER.D EALTEHPRE,

EE 2 A KPR EET CaSo, 1

K, (CaSO,) ., a miflc S K, (CaSO,) &5 FH5 7

BRFRT K, (CaSO,) =c(Ca’" ) » ¢ (SO ) =

1.8X107*X5X10*=9X10"sa.c W LB EMA,

K. #8%.

EBN 3 M d ORI AGE & CaCl, [, B8 A 5L

M d mH) e HEEE

RR: mAEE CaCl, B4R, c(Ca® )3 XK, c (SO )

FRE,TER A 55 ¢ EaAL,

EE 4 I a MEWPINAGE 8 Na, SO, [HK, fE &

W a ASE b R AR AR A

BoR:a SB& P MANEE Na,SO, B4k, (SO )

X, F K, (CaSO) RE, M ¢ (Ca’ )ik A, ¥ R4k

La S B b S,

[P iE 3D ]

LR, K, (CaCO;) =3.4X10 *,K,, (CaF,) =
3.45X10° ", T3 TF CaCO4 Fl CaF, P Fl Bk
V) U 3 R R Y ( )
AFTEW ¢ (Ca® K
B. 43 536 I 55 12 . CaCO, 55 CaF, B B FLH 3k

AR
CAPHIAMA 0.1 mol « L' ) CaCl, ¥ # .c (COZ )
e (F7) #138i/N

7/

c(COZH)

¢*(F ) g

D.CaCO; Hl CaF, 347 19 1 A1 W T
{HZ1 4 98.6

fi# #7. CaCO; 48 o 25 & F ¢ (Ca®" ) =
K. (CaCO;) = L '~5.8X
107" mol « L7', CaF, safe X & P ¢ (Ca®" ) =
JKSgCan) J3.45><1o“
4

A

3.4X107° mol -

L '=2.05X

1 mol ¢



Rl HF
107" mol » L7',BF ¥k CaCO, B &k P ¢ (Ca®" )&
PNABRBERE . EEREHRE.B EH; 5
F AN CaCl, Bk, Bk P c(Ca®" )R, KB
FHE@BEREF @A, BT c(COT ) c(F )
H kA, C EH;CaCO;, A= CaF, A 89iafe ik ¥
c(COF ) c(Ca’ )+ c(COY ) K, (CaCOy)

R ZF ) (Cal) e ci(F ) K., (CaF,)
3,410

= B
s 1o T 986D A,

ASTREEE (T F0 T, B B R BILAE 7K HP B 09 ¥ A
St it £ 4 BT 7R EL R B TR LA UK s ik I i
o, R BT IE 2 ( )

c(Ba*)/(mol-L™")

cI(SOﬁ‘)I/(mol~IL“)

AT, >T,

B.JA BaCl, [/, il a SUAEF] ¢ 51

Coc sBFFE T T, WIS IR EE T 34 AT

D.a SAb S0 KM%

D FEHT. B HARER AR PR RO E LR
FEmEmAN K KK, (T)O>K (T),% T,
=T, oA SR s ARIR AR P A L T R A
a E A AL, mA BaCl, e (Ba® ) ¥ &, F 4
AEH,c(SOT ) B HAK, BT oA R R R E a 5T
Ble B BERET e BERMQ>K, (T,
HIRAN BT, B c BE&RMQ<K, (T,),%
AREM B, CHER;K,AFH . BERE, K, R
T EWMA LY EE -5 K, #48%.D £,

B HIR R, Ca(OHD, () Cu*" (aq) +
20H (a), K, = ¢ (Cu*") « ¢* (OH ) = 2X
1077, YW b 2 Fh ey 5 B vk B2 R Y SR BUR T
R, D07 A DUUE o S 2 TR 5 1

(D CuSO, BWHE ¢ (Cu®* )=0.02 mol « L', 40N
HA W CuCOHD, ULTE, NI BB W pH, 2 K
T .
(D FEAF 0.2 mol « L' CuSO, W+ Cu’™ JTIER
JEas (il Cu™" e BE & 2 FOR T 02—, W
AW A NaOH W (W pH 2

~

BRI (DAREZE, S c(Cu®") » 2 (OH )=2X

2X107%

10 B A EHRE, N c(OH )= (Ca )

EEMME1 WERIMREE (B AR )
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2X107%
mol « L1 = /W mol « L '=10 °mol

L l,C(HA):lo 51’1101'14 lapH:59ﬁ)TVy\’%‘_’:t)é’(‘
Cu(OH), Wi, miA % pH>5, (2) &4 Cu®" R
0.2 mol « ™!

= — X —4 . L,
B % £ 1 000 2 10 *mol « I

oL 2X10°% R, -
¢c(OH )= X 10 mol « L' =10 °mol s L',
¢c(H")=10"°"mol « L', b0y &% ey pH=6,
ZEE.()5 (26

£%E Bans

2 R AR AU 5 Bz |
P AR AR T B R B R B LB AR
AN, MERXEEEE. DBFERK, 2L
FPE YR NIRRT N T
B A EER K, e R (D EEHE
B AR L T SR ) W7 O 0% 2 R s ()
MAEEEEGAR, ERBEARALENE
S B AT R B AT AT B

RN TR A AT &R M H
(RRED]
MBER—FEYHN B TEXHERATETHE

WA gm T, T HACE A e 40 5T 25 R LB AN
(PP ARl AN & ki) . B A E RIE T KA 5 R oA R4
PR W iE AE B0, B A AR A A AR .

BaCO, Hl BaSO, HYUTIE ¥ it V- 5 53 51

BaCO; (s)=—=DBa*" (aq) +CO% (aq) K, =2.6X10 *
BaSO, (s)==Ba’" (aq) +S0O7™ (aq) K,,=1.1X107"
mEh 1 U AT A BaSO, \BaCO, #MER T
KT L R A R O R BE 2 TR A BaCO, fE
PV 9 T O P A R A

BR B THBRABMERR(DPH 4 0.9~1.5), 4 R
BaCO; ANF, BB TE5 COF R A K= AAABEF
Ko COY 8k EBI&, Q<K . #iF BaCO, #i%
RIEM-FEIE S S, 4L BaT R AR KW F AR
P&, B R AR BaCO, /A%,

FEZh 2 ALVAEYLER (40 BaCl, 25) iR )5 &1 b
. PEEEFH5.0%40 Na, SO, & Wk H w5 K
=har

BR:PEHEERA 5.0% 8 Na,SO, E &% F.S07
5 Ba® %4 A& BaSO, iR, T Ba® s AR
FERA,

M iESD ]

1LEVA 25 CHLK ,(FeS)=6.3X10 *; K, (CuS) =



6.3X10 "3 K, (ZnS) =1.6 X 10~ %, " ] i)t ¥ 4

BRI ( )

A EE B2 R, CuS WY f# A J1 /N T ZnS 1Y 5 i
fiE

B.B 25 Tl & 7K A i Cu®' L AT DL F FeS 1 3T
UE 1

C.0.01 mol CuSO, E &ML 1 L 0.023 mol -
L 'HY Na,S & W, Cu®" ¥ A 4.85 X 10
mol « 7!

D.7E ZnS WML AW A FeCl, W, — & A
7= FeS ULTE

D fEM.x TAHRKR & TARGEES, K, M

A VK, (CuS) =6.3X10 * <K, (ZnS) =

1.6 X107, CuS #9748 A T ZnS 495 4%

A.A EH;K,(CuS)=6.3X10"*" <K, (FeS)=

6.3X10 " ,CuS b FeS Z &, A4 A Cu’ # T &k

JE KT N FeS VRt /), B IE # ; A& ¥ Na, S+

CuSO, CuSV¥ +Na,SO,, # & & B HesE A

0.023 mol —0.01 mol=0.013 mol,c(S*)=0.013

K, (CuS)  6.3X10 *
c(§7)  0.013

L '=4.85X10 * mol « L ',C IE#; /£ ZnS 8548
Fem ik P o (S8 ) =c (Zn*" ) = /K ,(ZnS) =
V/1.6X10 % mol « L '21.26X10 " mol « L',
dm N FeCl, i, &% ¢ (Fe™) » ¢ (S )>K,, (FeS),
K, (FeS) 6.3x10 '
c(S)  1.26X10 7
5X10 ° mol « L ' (Zw& kR EA) B . F FeS K
&%, D 4R,

Tl AR B R M ER R ZE A 80 C
oA A8 T ACKEL T Ak Ry (% A BT A AR T B
F 54 P AT 2 W A, O CuO + 2HCL CuCl,
+H,0,FeO+2HCl —FeCl, +H, 0, B %1:pH
=9.6 Bf,Fe*” IFe(OH), M X 5 & UliE; pH=
6.4 B, Cu®" L CuCOH), MR ELVIE; pH N
3~4 B, Fe*" Pl Fe(OH), BYIER 52 VL.

(D MRV WP Fe? ™, ] 2R Y 07 v 2
AFEP 5, N,

AN, W HE R pH=9.6

B.INZGH#; 6 Fe' " 38 IR ok

C.OE¥s Fe'm ALl Fe' , I8 %% pH % 3~4

Dl ABAL &L i Fe*" BRI

(2) Tl AR R W Fer ' % H NaClo,
MW I A NaClO J5 . 38 pH B 28 461 i &

o

mol « L', c(Cu*" )= mol *

Bpc(Fe?t >

mol « L7!'=

F=F KERFHBFRNSFE

AN B EH K
C. A BEI /N D. Al g3 K
BT R EH A0 Fe' ' I, 2% pH Ry 3~

4, I B} e 2 1) 945 R R OIA .
A.NaOH % B.& Kk

C.CuCl, W D.CuO [k

fRH: (DA R P pH=9.6 B ,Cu”" &LH K ;B R
T AR R Fe'm B R R ;DA P Fe™ 5 H,S
REE, (2)NaClO B 74 & &4t , 53 Fe'" &
£ 2Fe* +ClO~ +2H —=2F¢*" +ClI- +H, 0,
B EFHAH .pH—2R K, (DhERFRE
Z R Fe' , 2R % pH 2 3~4, e N6 M IR oL IR B
5B R AR c(H D) mA, BRI LR E T,
D A& 54,

R BE (ZnSO, ) I ] £ 25 75 B A RE R JEORE, 7 Bl

JERBE B LA Z N . BRR BT B 2T
fil % . ZE0 M ELR SN ZnCO,, 22 H SiO,
VL CaMg.Fe.Cu S Mfba Y. Hiil&mBm T
FF7s

H,SO,

el X KNinoa %’f%‘ HF
- i ipH—S i [ FE i [ ]t [JBE] e, Z0SO,
BT kg [ O k| @ ik ® | g [ @ 7H0
BED  ERO RO ERO
A G TS BB AR AR LR R R &R
7
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BT Fe't Zn*" Cu®" Fe*t Mg*"
K 4.0X 6.7 X 2.2X 8.0X 1.8 X
P 1038 1017 1020 1016 101
A B X W pH =5, el m A X 2
HFR5) .
A.NH; « H,O B.Ca(OH),
C.NaOH
UEE O MY 3B . .

o

fEHNH, « H,O o4 NH, & x4, 8
ZFRARZD.HARERT; mA Ca(OH), R4
FINFH O J R, B AR, % B E R mA NaOH
SEIANER Na L EmAKZH.CRER; ERNER
AR CEFREDT 107 mol « L1, 24 %k #%
K, 548 FT74in pH<5 ¥ XA Fe'© ¥
#iEDO A Fe(OH),, X CaSO, A& #EH, SiO,
TR, ¥EEDOH E£ZRH 2 Fe(OH), .
CaS0, .SiO, .

ZZXE.B Fe(OH); CaSO, SiO,




mElg WF EEELE1 CERNRE (AR )

N TTE
| 3 I R B9 Bz A

(DI & R A7 0 R R,
B4 R B TR T L R R R AT E E ey
AT,
DOFFERARB*ERE T FALEEER
VLR MRS B4 K R VLR R MR R HEAT |
BRE AR, §
(ORIEFH A o0 BRI, o FAE AT Rt g |
R R A AT H B T ERR PO E
F o LR E MM T A A B, BT ML
WM. B, ¥ R B ® M CaCOs, FeS,
 AICOHD, \CuCOHD, % 3 i v 42

EHEE °e]
HX

mimiEE L L

| || [ L
vigERER |5 | b1 (AL
N AREARES 7] 4 2
YLHE 94 R g} — i 2RI
suiaosete| (9] (2] IO SK, MXEH
A FRRECRUBLIN v e ff R L5

L | st

REEFTEN (T

MRS 1 MABMBRATESHTE

1L—ERET .Y Mg(OH), FERFEKFERHILH T
YA : Mg(OH), (9)==Mg"" (aq) +20H (aq),
FE Mg (OHD, [ 4458 /0 1fi ¢ (Mg® AN AE , A SR B

) 5 it S ( )
A MgSO, B.Jin HCl ¥
C.fn NaOH D.jmsK

D f@##. A MgSO, &4 % it g 5 i -+ 4 £ %,
Mg(OH), Bl 4k 38 % ,c(Mg® ) & X ; #n HCL i & 1%
%A Mg(OHD, BRI & e (Mg®' ) & X5
sm NaOH 4 3% F # £ 4. Mg(OH), B4 ¥ % .c
(Mg ) &y,

2.1 AgCl g Hh i hn 22 7K J5 mT A5 31 06 0 U W, 4k 22
T AH R 5 A TIVE A . & RRS A Ag™
+2NH; « H,O =—[Ag(NH,),]" +2H,0, F iy
HWHECH K. T80 50 E 2 ( )
A A AR T UE B % T AgCl(s)=——=Ag"

(aq) +CI™ (aq)
B. 556 3% W 52 56 25 AT 2 /K Uk R BE o A AR A i
C.r S5 m] LA . NH, 454 Ag BIRE 1 1 CL 5
D. 1 %% RH {5 2 AT #E AL n ik i R 5 A R Y U U
A AgCl
B . AgCl & %5 & i, £ kiR F A 5%
T #7.AgCl(s)=—=Ag" (aq) +Cl (aq), A E #;
Ag' 5 NH; « H,O &5 A& [ Ag(NH,), ] 2%
Fiskls NH, « H,O R &R R, 7T B #r 78 B2 o6 7% W
F AR RE B AR AgCl iRk P iE m B K JE T
#REFER, AR [Ag(NH), ", 5.9 NH, %4

Hi -85

A& Ag iR A Cl &, C E#; Rk A BRJE,
NH, « H.O5 H" & & 4 & NH/ . 4& F 4 Ag" +
2NH; + H,O —=[Ag(NH;),]" +2H,0 # & #
F.c(AgH ¥ K. Ag" HE5 Cl- &4 £ & AgCl n
w,D EH,

MilE 2 BREMEH
3.4F 100 mL 0.01 mol « L' KClIEW® H, M A1 mL

0.01 mol « L") AgNO, % . T 5 U3 IF i 1 &
(B AgCl 19 K, =1.8X10 ') ( )
AKH AgClULTENT
B. & AgCl ULTEMT
CAVIEMHEAR R AgCl
D. TG

100

c c(Ag")=0.01 X~ X

A ﬁ*ﬁ:Q:C(Cli) 101

1 .
0.01 xﬁ~10*6>1.8 X10 =K, % H AgClx

R

4.8 B 5 T 0T U A V- 1 R R B B Bk R IE

il Y 2 ( )

ALK G, FU5 e E A TP ORI A OGS
VTS v TE G

B AR AN Na, SO, %W A AA KoK A H 6|
DU A i K ,[Ca(OH), ]>K , (CaSO,)

C.B % 25 Ch}, K, [Fe(OH), ]=2.8X10* , M| i%
TR W Fe(OH); +3H" ==Fe*" +3H,0
A H B K =2.8 X 10°

D.E M 25 CH}LK,[Mg(OH),]=5.6X10 ", 1E
MgCL W i A =K MRS W ey pH=11,




FEAEVUVE , W B TP A c (Mg®" ) =5.6 X
10 * mol« L!
B WK, A5EALMRAGEREER X,
mEER P ETFTRERLX, A EH; i
Na, SO, &k mANjafe B KK B G ERIE T4,
B8 CaSO, =G E ;‘EIJ‘ e 3 F Il X RE, L
EWWRBEHE K, K4, B45i%;25 Caf,Fe(OH), +

, Fe'
3H —Fe'" +3H,0 é@%f%?‘f’?%ﬁ(chf ¢
c’(H™)
c(Fe&t) « ¢ (OH ) K, [Fe(OH), ] _2.8X10°%
G (H )+ " (OH ) K (10 1)°

=2.8X10°,C E#;25 Cat.dy K ,[Mg(OH), =

c(Mg®>™ ) « ¢?(OH )=5.6X10 " 4 ,c(Mg®")
K,[Mg(OH),] K, [Mg(OH),]
¢2(OH) a K? -
cZ(H)
6X10° "
Mﬁmol'LIZSﬁXIOGmOI'L],D
(10"
(10 1)?
EH
R RJE A R fif B (20 “C)H, F A UL IE#
12 ( )
Wy MgCl, | Mg(OH), | MgCO,
/g 74 0.000 84 0.01

-l'ﬁ

A e B BuR U b R A EE iR L SN DR P

BFRUIEANIES R ( )
1R FINa,CO,IE K
YR FUR)
(FZE S APLSO,)

PbCO,}=++—] Pb |

A.PbSO, 7£ K o ££ 78 UL V€ ¥ % °F 1 . PbSO, ()
=—Pb*" (aq) +S0O35™ (aq)

B.AE B PbCO, B8+ 7 # X8 PbSO, (s) +CO;
(a@)==PbCO; (s) +SO% (aq)

CUEW T ARFELE P

D.pH : I8 <M1 Fl Na, CO; W

C  f#HT.PbSO, Kb & 5T 5 M-F 4. PbSO, (s)

=Pb*" (aq) +SO% (aq), A EH ;45 F (2R 5

4 PbSO,) # #m A4 A= Na,CO, & & . it & 13 %

PbCO;, 1] & s PbCO, # R B8 & F 7 2 X A

PbSO, (s) +CO% (aq)==PbCO; (s) +SO?

B iE# ; PbSO, .PbCO, # X% F K, £ K ¥ H AL

(aq),
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F=F KERFHBFRNSFE

A.BEH MgCO, ) K, =6.82X10 °, U IrE&H
[ & MgCO, M W, # A ¢« (Mg"" ) =
c(COY ), He(Mg™ ) « ¢(COT )=6.82X10 °

B R =AY B S AKIR A I R SR 2
A 7= Wy 48 [

C.BRZSHER &4 1Y MgCl, 240
Na, CO, &k

DA AP 54 Mg™™ fl HCO, BYREK , % 4E
5 A Mg®™ +2HCO, +Ca® +
20H" CaCO, v +MgCO, ¥y +2H,0

B @A M.c(Mg" )« c(CO} )=6.82X10 °,

{8 R —ZAH c (Mg )=c(CO> ;B F,MgCl, +

2H, 0 ==Mg(OH), +2HCI, e #& MgCl, &% ,-F

HBrey A& A3 G AT, AT 5132 Mg(OHD, . ¥

% Mg(OH),, & % #2 % MgO, MgCO, + 2H,0

=—=Mg(OH),+ H,CO,, #e # MgCO, &%, F #

w4, e AT HCR i, R T e A2 Mg(OHD, ,

Y e 44 8] MgO, ¥ Z F RA Y EIKRZHAR;

C R, & ME : Mg(OH),<<MgCO, , # th X4 % ¥

A A0 MgCl, £ R, AR ZXA A NaOH;D 7,
B KA A Mg® F2 HCO, #AEK, X AR

BB F R XA Mg' + 2HCO, +2Ca" +

40H —=2CaCO, v +Mg(OH), v +2H,0,

R HERR AR 1R

o %- ﬁll M b

TR MR R PG A PO C AR IRIR
Y& R EE A NaSO,, A V% COT , £ F
c(CO3 ) FhaAn Na,CO, ik F 8 ¢ (COT ),
pH: & <484 Na,CO; &% ,D E#,

7.C 0 RE
Yy Fe(OH), Cu(OH), Fe(OH);
K. (25 C) 4.9x10°" 2.2X10°% 2.8X107%
szg; =9.6 =6.4 =3.7
TA KT & A EY &M CuSO, . FeSO, .

Fe, (SO, 5 MR GV W 16125 1 1 1Y) 2 ( )

AAZIR A B WO B N A NaOH W, fi B B
F 1) E'E’ﬁé‘iﬁ?“’

BAZIR AW T ¢ (SOT ) =
c(Fe*")]>5:4

C. I IR A RO I AGE 1 5K, 1877 pH #)4~5
Ji 33 U8 L AT BRAT ALY CuSO,

D. Z IR G % W in A GE i 2 K, T pH #19.6

[c(Cu®" ) +c(Fef' )+



Rl HF
J5 2 U8 B A TOTE KB, AT A5 3 A5 ) R A & Y
CuO.,FeO.Fe, O, =M EARIR A

B @M. £ m NaOH ik 9 42 %, 58 £ &

Fe(OH), g , % &AL A3 82 Fe(OH), 4 &

W LA TRAE R R R CuPt  Fe! T JFe T ¥ R KM,

W (SO ) & [ (Cu*T) +c(Fe!T) +c(Fef )=

54, WX AP E T AT LK, BT vk ¢ (SO? ) ¢

[c(Cu*T)Fc(Fe! )+ (Fe* ") ]>5+4,B R E# ;

FOKTH Fe' RAL A Fe P, pH=4~5 i ,Fe’ " 4k

TA LI BT A B 69 5F R A& 484 6 CuSO, ik .

B AmANT &K FIANT Cl,C 4FE; KB R

RE FeO. B A EMBEEIRZP, FeO 2T A HALA

Fe,O;,D 4%,

8.(2023 « 2B ZH) —EE T ,AgCl 1 Ag,CrO,

1490 VE Vs fire - A7 ot 2 4 P81 S

8
7t AgCl
6L

50 PLEEIEN

~lgc(Ag?)

S = N W s
T T

Ag,CrOy

01 234567 89101112
—lge(Cl7) 5§, —1ge(Cr0O?%7)
A I A Y 2 ( )
Ala S5 F REAE L Ag,CrO, VTTE, WA 4 Wl
AgCl ILTE

B.b S5, ¢ (CI ) = ¢ (CrOf ), K, (AgCl) =
K, (Ag,CrO,)
C.Ag,CrO,+2Cl ==2AgCl+CrO> 1455 %%

K=10""
D.[f] NaCl,Na,CrO, ¥4 0.1 mol « L 'R &

W AgNO, . Je 4 Ag, CrO, TLTE
C fBW.a EERLRNREBRTFHBLY Ly, &
BFRE DT RGBT RE, Q(CAgCD,
Q(Ag,CrO) H D THEF B K, , &£ RILE,
A BiR AR E B F (1.7,5) T3 3] Ag,CrO, #%
B K, (Ag,CrO,) =c*(Ag’) « ¢ (CrO} ) =
(1X10 °)?X1X10 “"=10 """, ¥ (4.8,5) T3 35|
AgCl #9 B K, (AgCh) =c(Ag") » ¢ (Cl )=
1X10 °X1X10 =10 ", PHFH AR5 RER
(., 5% ER%.K,(AgCD#K , (Ag,CrO,).B 4

(CrO% )
T s b e % _ C 4 o
Wy w R B R MR K K =
c(CrO7 )« *(Agh) K, (AgCrO)
P (Cl7) « ¢*(Ag™) K2, (AgCD

EEMME1 WERIMREE (B AR )
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1>< 10*11.7
(1X107%8)?

K. 1094

cClH ol
L'=10"% mol - L', A # & & Ag,CrO, B
c;(Ag") =107 mol« L', g ClIO & £ &
c(Agh) F , #bRi ey AgCl,D 44%,

=1X10"",C E#; % NaCl,Na,CrO,

mol ¢

WU PTE B0 o (Agh )=

AEARFNREE T, .7, F,BaSO, 1EK % B9 I TE 55 il

A 2 0 PR BT % CEV 8 BaSO, 19 K, B IR T+
1M 48 KO o

1.0x 10

c¢(Ba*)/(mol - L)

T,

0 50x10°
¢(SOY)/(mol + L)

(LT, (S <<F“="T,,

(T, HJETF BaSO, Y K, = .

3T, IRET d 52 BaSO, 1Y (AN
S AR W A E @ S Na, SO, [# k&
A ER H o #AEF) GE“H7E ™) A,
(DFE T, & T EH 4.66 g BaSO, FIA7E 1 L
Na, CO; W T 58 & 55 46 S BaCO, [ {4, W] 75 2
Na, CO; &M 2= /DN mol « L' (B
HWHZIERE R BaCO, ) K, =8.0X10 ),

fRHT . (1) 8 Z 5, BaSO, #3905 - # E & 45
e (Ba® ). (SO DMK . &BYBE.T,>T,.
(D ARIE ¢ EAE W AAFHIEE T, BE T BaSO,
# K, =5.0X10"°X1.0X10""'=5.0X10"", (3)d %
BF T, & FTH, 0 d 5% BaSO, # R4 Fe ik
R, a BT T, BATF#wLLE, mA Na, SO,
Bl 4K, (SO? ) 38 K, BaSO, # i % & M - 4 i &)
##h, 47 d BaSO, B4k, c (Ba®" ) B A 4245 4 % 5
BETFWtafeisik. % a EE3 b L, (4)BaSO, B
A Na,CO; & & 7 #46 h BaCO, B4R, X £ &
& :BaSO, (s) +CO3™ (ag)==DBaCO, (s) +S0O% (aq),

c(SOT ) K (BaSO)

ZR - HRA K= T
ZR WP w AA K c(COZ ) K, (BaCO;)

50X107° 5 ‘ B
~8o0x10 " g° 166 gBaSO. 84 &5 F h
0.02 mol, & 4 4 4 4 BaCO, B /4 # 0.02 mol

c(SOT) 5

,CO;, & & = ————"=— 7 fn, K7
Na,CO, K (COT) 3 T dm, R P

CO% éﬁ#ﬁ])ﬁéﬁ%?@%X0.0Z mol=0.032 mol, 1



0.02 mol=+0.032 mol
1L

Na,CO, R 9 RIZE DT A

P BiEsME

F=F KERFHBFRNSFE

=0.052 mol « L7,

ZR.(D> (D5.0X107°  OARMWA b (4)0.052

$REHI ARG R bR G R LS BRI A RS

CBPTIES
5 %
5 i 2 4B
£ — BRE B IE LR
B &5l

B EEE A ER KA R R, A
WOR R A S P T a8 F, W T 5 P XA 4
BEFF,

(—) AATZ %A 0.100 0 mol » L' NaOH ¥ W i &
KRAELTR M pH AR b ih £, W52 i 265 1), B % 48w
boll R EN R v I

(OB ZRAE 5 HoRs 19 2 1 R0 7™ i rh il 20 32 1
FHIN 22 T3 W 8 I B, S R
ERE BEMZ S

FEEN L EREE RN S 2 1 o BT

25 CHF, FH 0.100 0 mol « L™ NaOH I Wi & 20.
00 mL 0.100 0 mol » L' —JC 3 ik H il —JC 55 R
oS E ML ME R, M 1 FRonibe £
2k, 2k 11 378 09 02 i 2 g, Mz 1
PR 1 5 e b % T YEFR R BRI
=78 “<")20.00,

| -
4;_,W

V(NaOH)/mLx
RN ARYE  AYBR 9 R JZ 39 A 0.100 0 mol « L' A K
Wk ek &t ey pH T4, 8% [ 4 NaOH
BRAT—ABRC. WA A NaOH Bk iE 2 —
LR W & | e, B 2 &S IER A B,
OB R BB BRAE RS T A d o & U T 4o, SR ARE T 3R
BR ik 3 i 2 4 S, pH=7,2=20.00,

( i/ﬁ\ ‘“ > e
pH

12+

CK.CrO, o~ 3L o~
' 1 mol

0,009 50 mol + L ™! %20.00 mL

iEah 2 ORI A O R P O v B Y AR Ak

LR T MR I .o SR FHREN RN ER
(BB — G R H N #h 1R , — 89 R & WG TR) &
HES .

HESIN

R :c(Na' )>c(CH;COO )>c(OH )>c¢(H")
c(Cl)=c(Na )>c(H")=c(OH )

TEBN 3 RN E Y 4R R N

WAL B R 40 5 R (Na, S, 0, « 5H,O, M =248 g -
mol DA FHEE R H A . # A H K,Cr,O; #5
YA VA T 00 A B R M 1 . I A RN
O W H - BRI 1.200 0 g FEBRACHE R B S A ARE &

FHHT 20 9 Ve ARG 28 1R K A T R e TR
fift 5 . 25 2 100 mL (1Y H iz 4 K
£

@i & B 0.009 50 mol « L' K,Cr, O; #rER K
20.00 mL, fi BR W2 1k J5 In A i & KI, & A & W
Cr,0% 461 +14H —=3L,+2Cr*" +7H,0, K5
FH B AR IR 40 4 ot 1 VT S IR Bk (8, R A R
I,+2S,08 —=S, 07 +21 ., I AJERERAE NI
AN AR ST A YW AR, AT
FE 3 YRR L 24.80 mL, WA i 2
FEh Y% (R 1 Hi/NBD

RN O B ik i, 2 21 B AR 2R B AR 7
KRG HHASE 100 mL ZEFHMF . BHHmANEHK,
ik dm xRS Z) E & AR PR R TR, Qi
T ARIE 1B Ak R R WL BT O R A B 6 F) B
HinEeiE, LF 5 A REILRE,
LMY LZETRYRZEA G L ZH

6Na,S,0; » 5H,0

6 mol
¢ X24.80 mL

2 1 mol
T90.00 mLX<0.009 50 mol » L

T

- 6 mol
24,80 mI,Xc(Naz Sz Og

. 5H20) ’
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77(Nag‘2()3 * SHZ()) -

L' X 0.1

=z

EEMME1 WERIMREE (B AR )

0.009 50X20.00X6
24.80

( Naz Sz ()3

mol ¢

L, 5H,0)

m

0.009 50X20.00X6

mol « L' X 0.1 L X 248 g »

24.80
0.009 50X 20.00 X 6X0.1X 248
‘ 24.8 g
mol ', W # & gk B = 12000 g
X100%=95.0%,
[ 530 5% 5 |
BESREDR. NFREDISHHF

IR, 0.100 0 mol -
mL 0.100 0 mol « L~

pH

L~ 'NaOH % i 2 20.00
'"CH,COOH % ¥ -

12

8t
/S — ;
4t ! :
0 5 10 15 20
V(NaOHA #)/mL
KA L VAT TP TR 0 BRI KN R
& CH,COOH
V(NaOH) =0 | )
O i BT Mk KN &R e (CH;COOH) >
(=}
¢(H")>c(CH,;COO )>c(OH )
T e 45 W RS B CH,COOH
V (NaOH) = | CH;COONa, ki ¥ #& B K /N % &
10 mL(a ) ¢(CH;COO ™) > ¢(Na") > ¢ (CH, COOH)
>c(H")H>c(OH )
% i & CH,COONa #l 2 &
CH,COOH, ki F & B K /N & R
pH=7(b /)
¢(Nat) = ¢ (CH,COO ) > ¢ (H")
=c(OH™)
¥ & CH,COONa, ki T %k B K /D %
V (NaOH) =
Z.c(Na')>c¢(CH,COO )>c¢(OH )
20 mL(c /)
>c(H")
Y B a8 CH;COONa Al
V (NaOH) =
. NaOH, ki F# B K/PMF K c(Nat) >
40 mL
c(OH )>¢(CH,COO )>c¢(H")
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EsE SXREHUNBREXER
I 1 LR AR R

TRAE S — 1530 1 AW T 55 1R £ 9 | B W 5L

BBLERT c(H")=0.0010
0.001 0?
0.100 0—0.001 0

?i%ﬁ?/fﬁr/'iﬁﬁ"i

mole L7', ¥ K, (Z) = 0

~ 1.

X10°,

EEN 2 TRV B RS RR £ B9 B ER Y K i R

RIR:25 Crb. B M Ly b B % e 40 ey K i
HAORRETFT LOXI0 ", b THBRG LS FHA
LOX1077, s A4 ey R F HF T 1.0X10 77,
EBh 3 HAh R

5K MXmHE. 2 25 T K, [Ca(OH), =
2.2X10°%, Cu®" By K M $h
BR:K,[Cu(OH), J=c(Cu’") + ¢?(OH )=2.2X
10, BB Cu®" +2H,0 Cu(OH), +2H" # F

o

2(HY) CP(HY)
s ) — ¢ — —
Brow K = S T KL [Ca(Om, ]
¢2(OH )
K, _(1><1o*“>2w45><10 .
K,[Cu(OH),] 2.2x10 * °
L&niH %4 ]
0 K F &% #5089 Mz A
L) ) 7 - 155 7% 30 B9 7 )
Q5K, | T
it
195 7 B 1]
Q>K,, 3 ) VI AN A UTTE M
Q=K. K5 YA WAL A T R S
Q<K,, 1E [7] TR AN T UTTE T H
(2)F BBl A ok &
K.
@ﬁiﬁﬁ?jﬁﬁﬁ&:Kh:K ;
. K.
QORI . K. = I
h
(3) JIWrEs Pk B A RNk, BN o NH; « H,O
EROMAKH B, c COH D /N, o T o B8 S48 B0k
¢(NH, ) « ¢c(OH ) ¢ (NH,
NI
¢(NH, + H,O) ’ﬁtﬁrl’ﬂcmm HZ()) 9 1
K,
CA) FI) VO - A i B A T SRR



& T iX bR
I.E%D*HlﬁjiElg‘FﬂKsp(BaS()/])<Kgp(BaC().’%)o %
i N, M R — g [e (SOT O,

—lg [c(COT 5 —1g [c(Ba™ )11y X R an & i

. TR E R ¢ O
10.0
9.04- g mmm-- - . .
el N
& de 7.0 :
Z S oo
22 5.0
¥ 5 4
3.01
2.04

10 20 30 40 50 60 70 80
-lg [c(Ba*)]

A DOACE BaCO, R ULTE I i i 2
B.ZIR T BaSO, i K, (BaSO O 1.0 X101

C.iE i BaCl, BAARTT AR K o« AT b A5
24y — 5.1 . 1 s %Y ¢ (S()ii )
D.c(Ba2*)=10 "' mol + L Hﬂﬁfﬁﬁqﬂc(coi,)

=10
B . d8Th, &L &R TIfER P
MAEREXZ DA RZBE > To, XD H
BaSO, ¥y iRix &k, 2R A BEZ; W& D& T
BaSO, & & ¥ —lglc(Ba® )5 —l1gle (SO ) ]#
FEH. B T4, B 5%k P —lglc(Ba® )]=3 #,
—lgle (SO H]=7, 1 —1g[K,, (BaSO)]=7+3=
10, F 3 K, (BaSO,) =1.0X10" ", i 5 B iE 4 ; &)
fa e BaCO, & ik P A iE & BaCl, BIRJG . BR P
c(Ba"" ¥ X ARERER T MK, (BaCO,) R E T
Fa, iR F c(COTDHF A, Bk a EHTHEO

ELFZHH, R CHER, HE Th, BER T
. 24y — 1051 o T —1lp e o c(SO7 ) —
L(Ba ) 10 mol L Ha]ﬁ/ﬁ/&‘?c(c()éi)

10
o =10""2 3| D 45%,

2. COBEE R —In 556 78 7K Hh i ria s 0y X5 2 AR
R GUHE — A5 ol B O B R (2.
N,H,+H" ==N,H, 1 K=8.7X10;K,
L0X10 "), W& 5 B B2 Y B 8 =X 46 1 1k 2% X
H .
(2) FEAk 2 B b R A K. CrO, i 48 R 7L LA
AgNO; bRUEF W S CL LA Ag 5
CrOT BBl L@ TTVE , 18 7 Bk i 8 28 . 4%
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F=F KERFHBFRNSFE

Wrh Cl B IIE 2k E% T 1.0 X 10 °mol -

OB BT c(AgT) R <Lk
AW F ¢ (CrO? ) & T mol « L7', (&2

M. Ag, CrO, AgClL ) K 43910 1.1 X 10 21 1.8
X107 1),

M. (HONH, £KFeyd &5 XA NH, +H,0
==NH, +OH BRAEK T L HH X5 R4
ML, I RBEAE—F B FTREKIA NH, +
H,O=—=N,H. + OH . K, = [¢c (N,H!) -
c(OH )]/c(N,H,), X4 N,H,+H —=N,H;
# K=8.7X10",H,O=—=H"+O0H # K,=1.0
X107, 24 LR B X TH, Ky =[c(N,H) -
c(OH )]/c(N,H,)=K + K,=(8.7X10") X (1.0
X107 =8.7X1077, BHABR A =TI #, F =
Fu g s XA NH + HO—NH" +
OH ™ ,# 5 mm s ey 82 X 2 N, H; (HSO,).,
(2)AgCl K P 7 72 30 2 i 1%
Ag’ (aq) +Cl (aq) . M A K,, (AgCDh =c(Ag") -
c(Cl) . HEi P ClBFRE LA «(Cl )=
1.0X10 mol « L', W& &E P c (AgT ) =K, (AgCD/
c(Cl7 ) =(1.8X10 ) /(1.0X10"° L=
1.8X10 "mol « L', Ag,CrO, # K,, (Ag,CrO,)
=c?(Ag") » ¢ (CrO¥ ), M E & P ¢ (CrO7 ) =
K., (Ag,CrO,)/c?(Ag") = (1.1X10 ) /(1.8 X
107")*mol » L7 '~3.40X10 *mol « L™
&®E.(1)8.7X10 " N,H; (HSO,),

3.40%10 *

) mol ¢

(2)1.8X
10°°

ADER 25 THLNH; « HyO [ fLE P45 3 4 K,

=1.7X107°,iZiE)¥E F1 mol - L' 1y NH.,Cl iA &
Fe(H )= mol« L', (B4,
2.42)

14 FL B R L

K,=1X10 ", WiZiRk E T NaHSO, i 7K fi# S 1

VA R K = A1 NaHSO, 3% W
¢ (H,80,)

7> IHHI 77\? iE
A }J{ﬁ&qjc(HS()g)Hi(
“ijt”“vﬁ/l\”ﬁ“z:ﬁﬁ”)o
O EAH BT K, (HOND) =6.2X 107, 4,

O GEm A R BB HCN 5 NaCN 1R & % W

E (lﬁ“@ﬁ”“ﬁﬁﬁ”ﬁ“*”)‘@,C(CN )
(tE\:“>”“<”EE“:”)C(HCN) -L;r{"*{ﬁqq%



REI

=z

T R BN ITUT A .

(4) B 00 3 3 B mF, Na, CO, 19 K i 3 % K\, = 2 X
10 RSB P e (HCO, ) = ¢ (COT H)=2+ 1 i,
W pH= .

(5 M HE K SO, ¥4k h NH,HSO;, #f & 1k &
(NH,)»,S0,, % % W 4% NH,HSO, & W
c(SOY )
¢ (H,S0,)
ML H,SO, M K, =1.5X10 2,K,,=1.0
X107

=15, MEwmpH K . (B

c(H) +c(NH, - H,O) K.
c(NH/) K,

c(H )H=ac¢(NH, » H,O),# ¢ (NH, )~1 mol -

M. (DK, =

10"
-1 N +y — — ~~
L' Bk e (H) = /K, o 242X
o el L (K Cc(H") + ¢(HSO, ) «
mot = e T ¢ (H,S05) T

_ c(OH ) » c(H,80,) K,
¢ (HSO, ) K,

+H,0—H,S0, FOH LAV E ], .4 4%
BT, +HSO; +H,0 —2I +3H +S0* .,

c(OH ) + ¢ (H,S0,)
¢ (HSO,)

=1x10"%, HSO,

wE K, =

T 4, & T

¢ (1,80,

- o ;E"" h \Tﬁ:’); . o °
cCOH DB i Ky R &, Bk e

w

e ; 2 A — S S—
()% % T NaCN #§ K % # K, K_(HCN)

1.0X10 "
6.2>X10 "
WK MEE AR T HCN a9 2 B4 /.8 T NaCN 5
HCN #9 ¥ Rty T/ 5, %KM~ 24 c(OH )k
T BAEARY c(H D), RAEBE®R P HRME, B

~1.61X10°,K,>K,(HCN),% CN~

¢(CN") < ¢ (HCN)., (4) K, =

¢ (HCO; ) * ¢(OH ) B B
O =2 %10 ", ¢ (HCO; ) :

c(CO*H=2:1,0 ¢(OH )=10 " mol » L ', %

A K,=1.0X10 ", 774 ¢c(H ) =10 mol -
c(SO; )
c(H,SO,)
15,81 H,SO, &9 % & T8 % # ¥ % T4,

K, K CP(HD) » e (SOTH
al az C(HgS()g)

L', (5 %EafF NH,HSO, & & F

=1.5X10 ? mol -

EEMME1 WERIMREE (B AR )
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L7'X1.0X107" mol « L™'=1.5X10"° mol® »
L2, kg ¢c(H")=10"" mol » L™", 1 pH

=—lgc(H =5,
BEE.(1242X10° (2)1X10 % K
O < ¢(Na")>c¢(CN ) >¢(OH )
>c(H)

(4)10  (5)5

VEETF L —E AR 0.2 mol - LU MOH B+

B A 0.2 mol « L 'HIMEEMR . W e (HD
Xt LA pC FoR . pC=—lg cx (HHOTHEMA
PR R ALY G RN B BT . 200 T TR A B Y i
AR AL R B AR 1k, L V2 &~ 1.4, 4006k 1%
12 ( )
V(E:2)/mL

0 7
A.MOH #J K,~5X10 "*
Bie BiEW P KHEE L c(H ) ~1.4X10 "
mol « L!
C.be BEEWH :c (MOH) 4 (M) >>¢(Cl)
D.d SR :c(MT)=c(Cl")=0.1 mol « L'
D M- MREBABRTAESE o« L£BEMA MOH, pC
=10.2, 0 ¢ (H")=10 " mol + L ',c (OH )=
107%% mol « L',
MOH M* + OH
¢ 0.2—1.0X10*  1.0X10 ** 1.0X10 %

c(M") +c(OH ) 1.0X10 **X1.0X10 **
¢ (MOHD 0.2—1.0X10**

~5X10 A EH e B BIERETFEZERE,

s G(MOH) - c(H') _ (HY)
/&F)‘TKMLI,Kh* C(M+) ~ 01 —

10.2 pC

—
~

K, =

K, 1.0X10°"
K, 5x10 7"

~1.4X10" " mol » L™, B E#;b~c LAER P
B A MCL 4= MOH, B #t ¢ (MOH) +¢ (M) >
c(Cl7).C EF ;d EZRZEIR A MClL 4 HCL B
c(Cl)H)>c(M™),D 4%,

,c(H")=.2X10* mol » L



F=F KERFHBFRNSFE

o5 = R LIE T

— JEFEE
LR CREE LT IR L 2080, 84 1M R A 2 B R 48 Wl
PRI R B0 S UL A IE B Y 2 ( )

AL 2 3E F R T

B. B R £ 4£ CH,COOH 4+

C.[E R 4l g 5 fL

D. 84 I 2 W H B A RO 5 NaClO Sz 5 H i 5T

C BB .mTRE MR BERLEBTEA A H

HHGE T RETFE,

240 M HIMER A E 5 AN A ERHIRR,

A E R T 3 A A B VT K R XK i

B AR 2 ( )

AR B.J58 T

C.84 JHHW D. i i &

D @A KAI(SO,), « 12H,0, &+ AP"

KAENKMB, LBERGE F, & A BE; FiT A2

Na,CO,.CO% R A KM AR B K B &, 3% B4

%384 H Ak 09 £ % 4 % NaClO, ClIO™ X £ K

MR R R B, K CHR;FNEEZRS>A

HCL, ) K e & 3 D E 5,

VEIRETR LA 100 mL 0.1 mol « L™ K oK 7 B

100 fifJ5 . F 5 Uik IE i 14 2 ( )

ARG W pH R

B B J5 . W 5 L AR ) 4

C.HR G W ¢ (NH ¥R

DRI ey Mk

D . mAK#HBENH, « HO ¥ & & F4 L8

#Hah, i O (NH $9R Em b, mikeF

A8 ) R 55 i 9 pH BN I ALBLC 3 4R A B

g, FEESSFH . 2(OH ) KX.n(NH, « H,O)

B, F kB, mrOAMRMBRE, WA
c(OH )

¢(NH, « H,0)

4. 55T 0.01 mol « L™" H,C,O, ¥ W 413615 1E

¥x.DEH,

B S ( )
AH,C,O, W B FERLHN H,CO, —2H"
+C,0%

B AR H,C, O, BB - (7] £ 3, 5
T ) TR 1 3 i

COEMPAFLE :c (H ) =c(C,0% )+¢(HC,0, )+
c(OH )

DMK B Ho Co O, Y L B85 321G K, 1 W19 1R
o

B f@#.HCO, ZA_ABHR.»FXAEELE.A
Big s Ny B, c(HDH#® K, H,C,0, ¥9& &
FHEEHS S, ERGREEE,B EH; H,C,0,
BREV PR, FEERTFRETH,ERT AL
c(H")=2¢(C,0% ) +¢(HC,0,) +¢ (OH ), C
AR s kA, H,C,0, 8 8B T Ewm A3, &
W B A R TR R A BRI B8 D 48R,

S AP T L B N SR b I A S e B9 T

a I R TR SRR B A N IR R

W K I a b o3 5 2 ( )
RYFTE
It
B
o

A.NaOH .Na, SO, B.BaCl, .NaOH
C.Ba(OH), .H,SO, D.NH, » H,O.CH,COOH
C .2 PBEFREAKR,ZERHGFEHEM
%, W) b BEGk B BEPEAL TR, BRSO A1 it eg R RO K,
ABRPHEREF,ERNHFEETLRK, R
HeME;CAP =4 K& 4R BaSO, \H, 0, & &
FUAE AR B, EEN A G T D, S
Ba(OH), A= H,SO, ¥4 % & B &G, 4 5 iF m
Ba(OH), &k, B TR E X K, B R T4 01
BLEBFMNAFGERER.FEAE;DATRHE
NH; « H,O £ 35#,CH, COOH#4 338, ¥ 4t 7
#4235, % CH,COOH & ik i m &K, B A R
CH,COONH, A& T w3k, 5k F ik 38 5%, Af
ABEN e TR, ARAFEEE,

A I A ( )

AT K., (ZnS)>K, (CuS), ff Lk ZnS I IE1E—
JE A R AT EEAR Sl CuS TTTE

B.pH=4 MBS R W . F5 B8 10 %55 pH=5

C.HH pH HH S ER 1R | R 43 1) v R0 45 1R B 45 ok
B NaOH ¥ W, 1 #6 P b R 19 1R BRI 56 &
V(IR <V (EE )

D. AR £ B2 6 2 NaOH ¥ W0 I H ok 32 i, g =X

— 133 —



7

Rl HF
T8 B FHZR B K BE & 5, T F A v R 2 i 0k BT
FE B R v R R TR 2 o i I ) R Ak R i 1

A BT AR AR EB R BBER TR F

VERRE R0 T @ B AL, E A B R, BB L 53 b A

JR S BEBR IR W B AR BT AT, A K A B AL i B R

BTG Rk pH T 5, 4898;C R,

pHARSw ot B, BRI R ERXTASR TR

JE HCL 89R E S T &5 TR, FT A B BR 69 3R R

X T HCL 89K, B b, 0K 42 7 AP 8L o9 R K/ %

2. V(EHEB) >V (BB 47D R, R R A A7 A

R I h I TR AT Bk BROR AR, ) UK A€ 2k BR K

Bl K AR ¢ () =© ”TV%E/;I*)T L
R AR,

SRR AV Z a2 b AR R A RARE A
RER 2B AR . T 41 OC T L A 5TV VR 1 A
1R Y ( )
A.Na, CO5, NaHCO, 7§ Ft £ 3 i - 85 7 Fl 2 A

HH [A]

B.# % F,1 mol « L'y CH,COOH ¥ ¥ 5 1 mol «
L8 NaOH W E R G5, TR 1E & W)
H: c(Na') > ¢(CH;COO ) > ¢ (H") >
c(OH)

C. 4 5 i) B FE AR TR A9 NH, CL #il NH, HSO, 7 Ff
W, (NHORIE /DN T EH

DR T BT HAKEEEN c(H )H=10"°
mol « L1, W 0 ¥ AT e 2 3R iR

C MBW.AR,HmALERZRPHALA Na' \HCO; |

COy .OH fe H ., T A B F A £4F, 451%;B

R, CH,COOH 5 NaOH # ¥ & & % &

CH;COONa, & & 2 # M, c(OH )>c(H ), 4

i%;C A, NH, HSO, & & = 4+ H' 474 NH, #

K, c(NHDOBWHF DT EH, E#A;D R, ER

Pl KkE BB c(H )=10"° mol » L' >

107" mol » L7, /kay & & £F3] 7423k, /o 35 82 47 )

KRGl H AR,

.25 “CH}, 1 20.00 mL 0.10 mol « L™'HA ¥ &

WMA 0.10 mol « L™ NaOH ¥ , [ i 43 51 ) 45
W pH AR D AR B B oR . R 8 Bk
AN IE T B 2 ( )
pH
12}
10}

(= S R ]
T & T T T T T

10 " ¥(NaOH)/mL

EEMME1 WERIMREE (B AR )
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&
iz
iz
i
c
0 Va V(NaOH)/mL

Aa BXTRIERE pH A 3,360 HA 255 1%

B.o EXF R AER S e (A )<<c(Na' )<<c(HA)
Coe HXFRAER P :c (A ) +c(HA)=c(Na")
DR W pH LSR8 ) 28 b T #EWT .V, <<V,
B ###7:0.10 mol - L' HA &% % pH=3, HA
HEBE LA EFH D EERTFTERAFY R ER
JEts HA  NaA, %A &kt pH<7, KR Z8HR MK,
HAWM L BEREXT A KBEE,c(A ) >
c(Na")>c(HA),B&R;c LEZRFE4H BN
P55, SL B BR AR S 4T B A R £ R NaA, =ik F #
EAEFE:c(A ) +c(HA)=c(Na ),C EH;
NaA & ik 2 Ar, 218 B 0 A5 & 2 P B, HA
MZA T E, N V,<{20.00 mL,c 5 B ER B S4F
TA B &R NaA, BB s &R RAmE, NV, =
20.00 mL, 1A V,<<V,,D E#,

CEETOE 0.2 mol e LT HA(— TR AW 5%k

JE ) NaOH % W 55 R PR 6 05 BIr A3 Wk 3
loRE2H o0 S LU BE AN B 7 o 1 B0 3 LB Al )
( )
o, L KB/ (mol L)

—
z 25y
AHA J R

BT ARBERF :c (A ) +c(Y)=c(Na")

Cr W pH="7

D.E X F/R HALY £/8 OH .ZFmR HT

B M. % 0.2mol s L 'HA(— LB EREF K
Bt NaOH B SR RSB, BT 742 RIEF
2| NaA Bk, WAL HIET &, % HA HE R, N
B pjEwEik e c(A")=0.1mol L', f2H % ¢
(A")<<0.1mol« L', %8 A~ £ & T K, % HA
AR A KEBEA +H,O=—HA+OH )& x
REmE, AR HA 2L A M8 5,3 NaA 7
BB A .c(Na" ) >c (A )>c(OH ) >c(HA)
>c(H), M XA OH ,Y 4 HA,Z 4 H", 2t

1O XS BEATTT R B 2= FUBEAR ™ M 2.7 30 49 A 3L 39

T CO, Al R B 5 M ) 22 ¥ 8l 2L

AR WK A 2 T A B, B a0 i

BRMYOR " Sl AR R . T AU A IE R )2
( )



11.

CO, (g) ==2C0, (aq); CO, (aq) + H,0 ==
H,CO; Caq); H,CO; Caq) H' (aq) +
HCO; (aq); HCO; (aq) == H* (aq) +
CO% (aq);Ca’ (aq) +CO% (aq) CaCO, ()
(FE7)
AR OB AT B S BT A KK
BLAE w5 1 R b X AR A A XS 55 76 S T b XA K A
G F RN A HCO, e B Al fETE K
C.HIRT . CO, MKW HK B c (HD)
5 c(OH MM A 1 X107
D. & W e 49 & 7¢ “ ik ” IF 7 A4 |, 3 W
CH;COOH #y K, KT H.CO; I K,
C MBI . 48R EEF L ARKTHE Ca®' K JEH
X, F# Ca’ (aq) +CO5 (ag)==CaCO; (s) (&
) 6 A A B AP CARAT T B R B B A KL A
REH; FRAUROAERGEE LR GAES,
AEF FHLCO, 697 E 3 X, H,CO, 893k B
¥R HCO, 698 & FHAE —F & H £, 0
W & F 4 H,CO, (aq)==H" (aq) + HCO; (aq)
EmA, HCO; REM K, BRAREH; ¥R T,
CO, MRERSBME, ARG & B AR, N
WAL B HEEG c(H D5 c(OH YW ffRDF 1X
107", C A2 R B & o ALV ST = £ &
VLU B BR 69 BRME 3R T AR Bk, % CH,COOH #
K, X F H,CO, % K, ,D 3 E#5,

~~

Berp 2 A 2E Ak AT DU VE B A 1 A A OC S8 L R AR
TR AN E s . T S0 TE R ) ( )
150 mL
VA X —

010 L 0.4 mol 1" {%%gﬁ Gy ST
AgNO;IE A &)

0.05L 0.1 mol-L! .

NaBrif iR &, T NJLIR0.1 mol-L-!

BRI EM K Nalififi

EH. H I, K, (AgCl) = 1.8 X 10 ',
K. (AgBr)=54x10"",K_(AgD)=8.5x10""",
AEBME a c(Br )H5EMIK d P c(Br )
BAEOA LIEY K., (AgBr) >K , (AgD
C.l B MW e HiE ML 0.1 mol « L' NaCl i
T 2 3 B A T TE Ak o A DT
D.a &M d PN A E Nal B, EULHEDG
(1 8.5X 10"
ngﬁ%(i&ﬁf 5.4
D f##r:AgBr Wi b m A K F i Fe AgBr & ik
Bd,mERE a P AgNO, &, 52F & Tk
&, AgBr(s)==Ag" (aq) +Br (aq) & -F# £ 4,
cBr YBAiK,. &%k aP c(Br )bEdizd P
DA BBE R RE a P AgNO, 3.5 %O~ &
MEERERZER T Ag" 51T REAKRG,. R
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LA K, (AgBr) >K,, (AgD),B 4% ; m i & c
FiEmILE 0.1 mol « L ! Nal 8%, Z A )k &%
Al L &Rk e b AgNO, 13it 5, f & &
% e P B AJLE 0.1 mol « L' NaCl 5% , & 4 &
Y& AgCl e &, Agl k&R RA 4L, C
iz mE ik d PNy E Nal Bk, £ £ RT
HAL R . AgBr (s) + 1 (aq) == Agl (s) +

. " ~(Br™
Br (aq), & R B & F # % # K = c((Ir,)) =
c
c(Ag™) 'C(Brf):Ksp(AgBr)_ 5.4 L

c(Ag") (I )  K,(AgD 85x10 "
c(I”)  8.5X107"

c(Br ) 5.4

sD IE#,

12238 F L [ 20.00 mL 0.100 mol » L~ £k # i

0.100 mol « L 'NaOH & . %R AY pH BN A RY
NaOH #FBR U 2k i s, E M lg 5~

0.7, F Z 3% A 1E 1 1 2 ( )
pH
12+
10t .
8-
6-
ab
2: _____ .
0 1 1 1 1
10 20 30 40
V(NaOH¥A ¥ )/mL

A.V(NaOH %) =20.00 mL i} ,pH=7
B.V(NaOH %) =30.00 mL i} ,pH~A12.3
C.E$E B JE 2148 7 J I 26 05, 1R 22 H 3R 11 /)
D, 72 2o B2, K R H S R R AN W DR/

D f@#.% V(NaOH % &) = 20.00 mL &,
NaOH #= HCl {54F & R B, & =ik 49 pH=T7,A
R EH 320.00 mL 0.100 mol « L™ ' #: 8 + HCI %%
MR E A 0.002 mol, HV(NaOH &%) =30.00
mL B, e A4 n(NaOH) 4 0.003 mol, W & & &
F 4 9 n(NaOH) %4 0.003 mol — 0. 002 mol =
0.001 mol, & & & KA A 50 mL, & R B &

0.001 mol .
— UYL ARL . n
¢ (NaOH) 0.05 L 0.02 mol« L', W
10~
c(HH= mol + L™'=5X10"" mol » L',

0.02

Pl s 9 pHA12.3, B R EH; ¥ A LL8) % &5
B(pH 4% ER LG RELE(pH) R, £
FABEG DN CREH; HBR P HCl & & ey H
k) K #9B &, V(NaOH &%) & 0mL 3% X 3|
20.00 mL A2, &+ HCl & & ke H R E
BN E R O, R T R B B R IR B
X, V(NaOH &%) X T 20.00 mL 8, NaOH it
.0 B H6 OH W kb B, mRrPReyd
BAREZ R A .D RAEE,



mElg WF EEELE1 CERNRE (AR )

133U T L 3 Ak 2 2 o /)N 21 o 6 o 7% 5 1 A
WR 53 B, Horb IE R Y ( )

AKE 1 ml pH=3 A% 58 FR %5 WK B 2 100 mL
Ja AW pH=1

B.1 L 0.50 mol « L™'"# NH,CI W5 2 L 0.25
mol « L™ NH, Cl %W AH Eb L 573 Ir &% NH)
ORI OR N

C.pH=8.3 1§ NaHCO; ¥ :c (Na' )=>c (HCO; )>
c(COY H>c(H,CO,)

D.pH=4 % E ¥ N 0.1 mol « L ' CH;COOH,
CH;COONa B i & % W : ¢ (CH,COO ™) —
¢(CH;COOH)=(10""'—10""") mol « L'

B @4 1 mL pH=3 ¥ RBRERMKHBRE

100 mLJE , &% ¢ pH=5,A 4% ; NH, Cl ;& & A

D NH K42 EM K ,B E#; NaHCO, &k

pH=8.3, %% HCO, #¥KkMEEKRTLE F4

JE L Bpe(Na' )= (HCO; )=>¢ (H,CO,) =>¢ (COE ), C

R R LA F B A (CH,COO )+

¢(CH;COOH)=0.2 mol » L ', R E B F FEA

2¢ (CH,COO ) + 2¢(OH ) = 2¢ (Na' ) +

20(H") = 0.2 mol « L' + 2:(H"), 4%

¢(CH; COO ) — ¢(CH;COOH) =2 X (10 * —

107) mol « L7',D 4442,

14.H,S B—MAKE Y. Rt RV, £ 24

T T o b 2 3800 M 2 43 A AR 1 I A 280 A I S

A5 G0 WL B L 10 9 R N AL B 1 T R R

H,S K H 1 & &8 #0.34 g/100 mL., T3 A X

i35 IE ff 0 S ( )

S 0,

S @ @

H" HS™ ¢(H)=c(HS)=10*° mol-L' ¥%#HY0,

e ::::__Iﬁgiiif%;::::::@:

AL B R A ) T A

B M o 10 FH 2 3 A0 S 2 4 1) 5 g o

C.HHAE 22.4 LOBREARBL OO, 1 32 ¢ S

D.ZEE T, H,SH K, =1.0X10"®

D @M. 2ESTEH.H,SH O, EMETKE, R

A TBARA R R RERBAZE, FRRIER

AT, 7T B4R R 84 7 AL R, 42 R R AR R 4 49

B Z.BAAZ BB T, ZALTEATA
1R AL F)

2H,S+ 0, 2H,O+2SV , &4 22.4 L
FFEKRALT)A moD) O, £ &K S#FE 4 2 mol
X32 gemol™ ' =64 g,C RAAEFE; AL LEHT,
H,SERKFHKEH 0.1 mole L', B T4
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c(HH)=¢c(HS )=10"" mol « L', % K, =
c(H ) «c(HS ) 10 " X10 "

c(H,S) 0.1
AR,

=1.0X10"°,D

HgS & — Ry TR 94 BT, — 2 B2 T A K

LU T AN B B s . T AN IE
i 9 «C

c(Hg?")/(mol-L")

0

7

5x10~

0 5xI10—27 ¢(S*)/(mol-L")
A HgS & T MU AT P c (Hg' ) =c (S )
B.m sSBF, %A HgS UiE 4 Rk
C.& XN KRR N K, () =K, (p)
=2.5X10 7
D.Ji] n s 6 W B3 W A D i Na, S VA % i
M e p 7 %)
D fEH#. HeS £ K ¥ & £ KK E BT .
HgS(s)=——Hg*" (aq) +S* (aq),#% HgSx T K
R et Feim P c (Hg" ) =c (S ), A R E#H;
WH T, ZRET, K,(HgS) = c(Hg"") »
c(S7)=5X10 " X5X10 7 =2.5X10 ",m %
T o &AM, W m & 8Q(HgS) <K, (HgS),
F HgS i £ R.B R EH ;K 55 EH £, H i
Kyo(n)=K,(p)=2.5X107",C | &£ #; &
HgS(s)=—=Hg"*" (aq) +S* (aq) T %=, ¥ n & 3t
Bk Ny F Na,S BH,c (S X,-F
Brid @A ah,c (Hg™ ) s, W 7 iRk 4 % W & &)
n & A& THA#H3,D AR,

16. & FEAEAH R I T =R IR /Y — Se 504 . h 51 4]

Wy 1 B 7 2 ( )
iz HX | HY HZ
WREE/(mol - L1 | 0.12 | 0.2 | 0.9 1 1
HL S 0.25 | 0.2 | 0.1 | 0.3 | 05
FL B AR K, | K, | Ky | K, | K;

AAEHRREIE F + HX A 47 6 SO0 ol DL 59
A O AR L B L K, > K, >
K.=0.01

BT 7E NaZ T e
B 0/

C.Fe M P = vk 0 HIX W P, M % A
¢ (X7 ) B Wk /)N




17.

18.

D.YEMFIRE T BB P H 8. K, =K, =K,

B fEfr.-hAP HX 69 XA KE T4, B8 MR
BRI EMDN HX 9 B EMAK ;B B T 47
¥REBERAFX:MNAK =K,=K,,A#i&, £
NaZ Bk by 88,72 %446 H 4% HZ,
c(Z7)

c(HZ)

B, HX BREMR K, L8 FEA D 28 5~
Aec (X DMK, AB T AR E e HX Bk
TORNAEEL (X H)BRBIKR,CAHiE, MR &4
T.BEMROELBEEAR,NBRERE, Ld B
FHAAK EKAMRBET,. L8 FHETHA K, >
K, >K,,D 4%,

SRR (HMAK, =1.4X10 *; K, =1.7X
107°) & —Fh e 2 1 & AR R, Ho MA 40 F LL s

n(Z )m - sn (HZ) ¥ K, #&

a4 B N, B

T 5y g i A T AR K A . R L 20 mL

0.2 mol » L' HLMA W F & i 0.2 mol « L}
NaOH W . AR 3 E 7R B, F 51008 1E 5 1 )2
( )

n(FTMARIR)/10- mol

0 20 30 40
V(NaOHiZ#)/mL

A WL a SR A TR g )5

B.HHZR I £t 38 HMA ™ 905 1 & 19 25 4k

C.MA* JKIFHE K, ~7.14X10 "

D.>§ V=30 mL B}, % ¥ i FR 1k

D f@&#.H,MA 5 NaOH & m it 42 %, H,MA
W32 AR N CHMA ™ R E B3 X i \MA*
RE¥X, ] A+ H,MA, Il £#& HMA 1
A7 MA* B4 ;HMA 5 F & F8 5
mippEm AR mE, N HOMA REMKFZHRA
K LHMA R E a>b i F B8 A a>b, A

B ;. MAY ok B ¥ # K,
¢(HMA )+ c(OH ) K. 1x10" o
C(MAT ) T K. Lixio°®

X10 ", C 4492 % V=30 mL B, &P A RS
My i 09 & 69 NaHMA Na, MA , AR 3% B 4= 5 %
P c(HMA )<<c(MA? ),#.8 HMA & &4 &
X F MA> KRBREFARREBR®E.D E#H,
F V- 8% 2h R B B — 2 T Mg ZEAN ]
pH ) Na, CO, & Z A sl =9

B 0L IR R IR Na, COy 1R &R 145 55 B
KL F B TR 505 pH E R,

i B2 T B TR E SRS c(Mg™ ) -
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2(OH ) =K ,[Mg(OH), ]; i<k 1T &Y 5 1 He &
FKREMA ¢ (Mg? ) « ¢ (COF ) =K, (MgCO;)
[t ¢ (Na,CO;) =0.1 mol « L', A [i] pH
T (COF MK 1155,

CO3-

1025 _—

10
pH

0
pH
A 2
AN A TE A 2 ( )
A.f B 1 A A, pH = 10. 25 B, ¢ (COY ) =
c(HCO3)
B.HE 2 Al al e eSS pH=11.1g ¢ (Mg"" )=
—6 B, TEULTEE AL
C.HIE 2 AT, w1 iakE pH=9.1g ¢ (Mg"" ) =
—2 W, P MR W e AfEAE ¢ (COT ) +
c(HCO; ) +c¢(H,CO;)=0.1 mol « L™
D.H1 & 1 AE 2, 910K pH=8.1g ¢ (Mg*" ) =
— 1 B, & 4R W Mg®" + 2HCO, —
MgCO; v +CO, » +H,0
C . $HE1T4,pH=10.25 & ,c(COY )=
c(HCO; ), A £ #; B 2 + 4, pH = 11,
lgcMg*"H)=—60,.Z s THE [ okl
8T, RA A MgCO; &% Mg(OH), #iE,B
EH;WA 2 T4, pH=9.1g ¢ (Mg*" ) =—2 i,
ZE A TH & Ly, &4 & MgCO, Wi,k
BEAEFE,BZ®RP c (COI )+ c(HCO;) +
c(H,;CO;)<<0.1 mol « L', C 4 ;pH=8 i}, &
BP W LA ET £ HCO, ,pH=8.lg ¢ (Mg*")
=—18,ZzEETowEl e Ly, 44 R MgCO,
W VERR B BT AKX Mg™ +2HCO;



mElg WF EEELE1 CERNRE (AR )

——MgCO, y +CO, *» +H,0,D £,

Z A EEES

19.(1)7E 2 mL 0.1 mol » L' NaCl IEW . n A 2

mL 0.1 mol « L' AgNO, %W, /T M55
s N B 7 R

PR S WaT g, 3N A 2 mL 0.1 mol » L'
KI %W i+ n g 3|
s RN B R .
(D)% F Ag,S(s)==2Ag"' (aq) +S* (aq), H K|,
SN
(3) T HN UL AS IE 1 1) 2 (BRI 5) ,
AJHERBRVES AgCl UL F /K Ve i kE AgCl b
B4 S5 0% 5 i JRE i ek B85 %) - v T 3 K, 5 o )
i 0 2 T B
C.X T ALCOH), (s) == Al (OH), (agq) ==
Al Caq) +30H ™ Caq) . B # A UL IE I i F 17
R LR
DB 2w b Mg® L OH UiiE Mg*'
COY &R 4r, 3 Mg (OH), W& fif £
MgCO; K
EL L€ B W Rt s i DT vE R, H B R
564
R . (D AN AgNO, Eik )G, K A8 R B A NaCl
+AgNO, =—=NaNO, +AgCly . LA H G &%
AT E s AN KLk, L 2R B AgCl+ Kl =—
Agl +KCl, R R B EREE A K ERE,
(DK ,=c*(Ag' ) » (S, (D HBmP# Cl &
AgCl #9350 75 f T #7388 @ % 3 . ¥ AgCl 2K P
R RR P RK,A EH; NaOH B KIE %
R R IE T KRG, B AR,
AICOH),; (s)==AI(OH), (aq) & % & M F #,
AICOH); (a@)==Al"" (aq) +30H (aq) 2 ® &
45, C B ;0 RCR A 5L Mg (OHD , 89 3% #f %
o MgCO, 890y, D452 s IR A AR % 4 B F i
#Mr AL E B,
ER.(DAAGTIENE  Ag” +ClI——AgCl y
METITES M B EIIE  AgClHT —=Agl+Cl™
(DK, ,=c*(Ag") + (S ) (3)BD
20. I BE P T 0 B JETR A — AL R T A
I ABMPERT. B (P AT DL 5 B A W)
BN AT L5 o fE B NaOH 3% W ;2B B
PH, S4&f1 NaH, PO, QREFERHD) .
(D EF NaH, PO, /KW pH>7., KB IR &
(E“—7“ =78 “=") 7T (35 7 1§
“EOWR . UKBEIR Y HL R R ;
NaH, PO, /KW pH>7 B9 .
(2)25 C B}, A 100 mL 0.01 mol » L' # H, PO,

VSIS B ) NaOH VAW 2% W 2 rh e
THFE NaOH %59 1Y 74 1 (e >re="5;
“<7”)100 mL. MBS W TR vk B B R EI/N Y
L 2 .
R . (D WA BZ A%, 985 %6 NaOH &
RBRL R M 2 — & NaH, PO, , T JL K B 82 52
— B, NaH,PO, K% & pH>7, %8 H,PO,
LK AR, PO Hy PO, & — U858, (DAREM
AL, E#Em NaOH B EBIF P FRErTH
H.PO, % & NaH,PO,, & NaOH & ik &k £ £
100 mL, b i iE& pH>7, B4R R EFH, MA@
A dg NaOH 7% R4 2 s F 100 mL, & F&E &
REZFMH, N c(H )H)=c(OH ), #H LI T84
c(Na")+c(H ) =c(H,PO, ) +¢c(OH ), F
ERPEFRERXDDAGIMAE A ¢c (Na™) =
¢(H,PO, )>c(OH )=c(H"),

%2.()— % H,PO,=—H,PO, +H"
H,PO, +H,O=—=H,PO,+0OH "

()<< ¢(Na ) =c(H,PO; )>c(OH )=c(H")

21 BALBATE = 2 H AR A% 98 500 AR R G L A

SRS BOEFN . Tl A NaOH %W K&
Tk st R b Ao A, S % 9 A A0 P TR
NaOHEW /KA WHN,H,-H,0)

W —{ &R &5 (485 |l

N>
CLH:N, H, « H,O 7£ 100 C LA 40 f# .
(D AEA B BB RN = & NalO, , #7
EARGE R HEAE T 3 mol L, Al NalO, 194
JoT 1 3 R mol,
MR ESBEh A RSB

1 i
kg TR T 5 0 L U R 7
it C 3 0 R 151
R 75 5 47 NalO, ¢ CHU5 4 I
).

A.FeCl, I B. VK I 1R

C.KI i D. JE ¥ V5 W

)M 7 i AL R & B SR IR 2P SR AN .

a. FREL 4,000 g #£ 5, % f# . 76 250 mL 25 &
TEAY

b. i HL 25.00 mL £ T4 L SR 5 A2
WY FeCly ¥R, 7857 RN 5 B AJE By % W
YEFE 7= 71 5

c.JH10.100 0 mol « L™ 'Y Na,S, O, ¥ i & &L
MORAERM S AR 2Na,S,0; + 1
——Na, S, Oy +2NaD) , T & M 5E 2 K, Fr 15 1 A

— 138 —



KB N R ITR -
MAE | Fri | AR ERAYTEE | SRR v IAY T E
o | B/ mL | R AR/ mL | A SR/ mL
1 25.00 0.06 24.04
2 25.00 0.02 24.02
3 25.00 0.12 24.14

OFAE b AR i FeCly W B T & A2 [N Y
A R W)

Qi e LT MEL B I ISy .
Q%A i b WAL AN Y (A8 2
INBD)

C4) BBk A [ 4R 1) PR A7 T 1k .
. (D AEASREREF, L, 5 NaOH Hik A 4 R
B4 F 5 42 X A 3L, + 6NaOH ——=5Nal +
NalO; +3H, O, Z 4 A TR P HALT 3 mol L, £
% NalO; 89 i é9 & A 1 mol, (2)& R 42 P,
KA B NalO, B R A L. KA EAENLAN,, B
Fx XA 210, +3N,H, « HLO=—=3N, A +21
+9H,O; B 4 N, H, « H,O £ 100 “C vk k45, ¥
EZRERF,BERFAEL 100 C; ERMEFRE
¥, NalO; aEAR s B Z R A L, BB R T
1, 89 A . W ik Bk BB T B R R,
B)DOEMED P, AR E FeCly, iR, BB B
FHF XA 2Fe +21 —=2F¢*" +1,, Qi z &%
S LT, AR Na,S,0, R AT ERW % &4
F MABRFNGAEASFEAANRE L Na,S, 0
Eaw. AR BEER X, AEXE 2 ARETE,
Q=ZkFEHF, A Na,S,0, 5kt F 3944
23.98 mL +24.00 mL +24.02 mL

3
AR FE H A XA X A X 2Nal~1, ~2Na, S, 0,
W 7 (Nal) =n(Na,S,0;) , 4 Ju P a4 69 4 F A
0.100 0 mol « L' X0.024 LLX150 g » mol ™!

25.00 mL
250 mL

100%=90.00% ., (4)#k4v 44 7T JA 4F & & 7 , 3t 9
HEAERBEMT S 5, T s B AR 8 1 & 7
kA MARGHER FBHEA,

= 24.00 mL,

X
4.000 g X

ZEFE.(D1 (2)2105 +3N,H, » H,O—=3N, 4
+21" +9H,0 100 BD

() D2Fe*" +21 —2Fe’" +1, @Yil A&E
B Nao S, Oy WIS . 175 WA 5 ol 2, B 2R 0 8
PN E {4,

(90.00%  (4) FHAF R EE G % B IR A7
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F=F KERFHBFRNSFE

22.NH, AI(SO, ), FIFEES &0 T i £ i 33 m il

FHF R 72 £ s NH, HSO, 7E 0 Bk 7] B 24 L i 1
Tk &) 2. 15 2R 5 )

(DNH, AI(SO, ), ARSI F]  H 5
HEF B uh .

(A ZAETF 0.1 mol « L' NH, AI(SO,), Wk
g ¢ (NH, ) (BEFE T RT7E D
F7)0.1 mol « L' NH, HSO, W+ ¢ (NH, ),
(DM H 0.1 mol « L' 4 JLF H 1% BT %5 W 1Y
pH Fifi 2 A 1k i) il 2R an B s

pH \Y
s

25 55 85
P
QHAPFF4 0.1 mol » L' NH,AI(SO,), I
pH B I 5 AR b i il 28 AP 8T,
SENH, AICSOD), WA pH B B AE 1L 7Y IR A

P

@25 CHF,0.1 mol « L' NH,AI(SO,), ¥

2¢(SOY ) —c(NH; ) — 3¢ (APFT) =

mol« L1,

(WO, M 100 mL 0.1 mol » L™' NH, HSO,

WP 0.1 mol « L' NaOH ¥ W . iAW pH

5IMA NaOH SR B & R & & 2 s .
pH

0 100 150 200
NaOHF AR F/mL
Z

WAPTET a . b.cod WA B, K Y i B A 8 4 K
) 2 R TE b BLIERTAETWE R K
B 7N 1 HE B T s .
ZXR. (1) AP + 3H,0 == Al (OH), (K 1K)
+3H"

(2)/NF (3> T NH,AISO,), 7K {8 75 W 2
iR 1, T v iR A LK g R B 3 KL pHL s/
@10 *—10 " (4)a c¢(Na')>c¢ (SO >
¢(NH; )>c(OH )=c(H")
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BA:EEZDRMRBRELE; XE A REARARE
o, RAABAEAF LR EE B REMRR B,
RAEAZXAHRAEGER EE C REMHRRE L,
BEARNEHBRGEHEAR,

FEEN 2 R R A e R A R R R
AR I S I I RN 7 T R AR A HL AR RN
BN ah s e A Ak AL A BALR B, BARR

# Fe—2e~ Fe?"
LEMHiE D]
1.4 S0 & B s IR E it CER A IR B S KN O, 1 FTE
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Gy 7 WA
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AEME P K 4 A R sl

B.HL IR 4 A R O 1) AR R

C.AEMR A HL MR S I & Ag™ +e Ag

D4 R b R A AR SO R R R A I T RN

A BBW.ZBRE T AR AR, B, W B

iR P EF e EMAS S, RP RSP KT R A

FHARER; Z AR T RABRARET

ZAEER BREMA; EMBERE LA Ag +e

—Ag,CREH;/AA R, K8 TFRERLR

B AR A B AR TR AL R R ,D MIEH,

2 R Y AR AN B TR . T A0 R R R )
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| I
1.0 mol-L™' 1.0 mol-L™!
KT AgNOE R
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ALTZ B TP A A R AR

B. AR B AR S S Ag T —e
C.HL A BRIV S Agt +1 ——Agl

D30 (& KNO, B h NO; MWZE 454 5)
D M. MRELELEZ T LT BT &, kM A
Mt Ah fMm, EBmE A Ag +1 —e Agl,
ABEH;ZELY, RA Ag 1 BB, %R
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AE U A AR AT A58 RE I R B 1 B R

HLRE R BRARE 25 b R B )iz 9 I RE TR

(1) T 71 2% B v RE % 52 BE AL 7 BE % 1k FRL RE B9 2
UHFHP ) .

H,SO, ZnSO,  CuSO,
C D

(2) 5 M I 16 206 B T AW ) R R S Y .
(3) T e % 8 vh i W B B B 1 B 1) (3
H AR 1 A2 O R
(DOAEFFERBEE PR T 0.2 mol HEF ., MHE
B 0 Y o e .
RN (DR B MRS . OA B ELERE
A, QR B IEAN L BRERT.QF B
M A EH%, Dt B Xt 4T B ALE R R B, C
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(DCEEF AgFEMR, EM ERSB TR EF £ MR
A4, EBBR A 2H +2e H, * ., fi#gAh
BEETAERERT.CRRAEA Zn—2e
In*t s ¥ R B A 2HT + Zn Zn*" + H, 4.
MBFHEAR )., (HDEEFHHLT
0.2 mol®, F, ¥ HE R M 2H +7Zn —7Zn*" +
H,o A Mm@k EEZBEN]E 0.1 mol X65 g -

mol ' —0.1 molX2 g+ mol '=6.3 g,
ZE.(1)C (2)2H"+2¢ —H, * (3)Zn
(4)6.3 g
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A FRHTAKE ZndsA CuCl, ik . Zn B 3
Cu, T RETFL&,EACR® A, N &R A4
FRE A B AFSGAE;BEETHERR L,
Mg 4 G, Al AEM, B R R34 K A mEE, % B
RHEEME;CEETHRAR L, Zn A i %, Cu
HIEAR IR A AL AR .M CRAESEED
KETHRB R, Zn A M, Cu A EM, &R K
AL AR, XD AGFEEE,

3B 5 Culs)+2Ag" (ag) Cu”" (aq) +2Ag(s)
B R B s B R . T 8 U TE A Y 2

( )
X
Cusodgiﬁ
A X G2 IER . AR R WA Cu—2e” Cu*"

BLAR HL B A 5T B 8/ Y I e (Ag O HER
C.24 X B TR AL 0.64 g B .Y 3T B9 5 A
bR 2.16 g
DA e b e 3 b ER AR I 1] X LR
D . d e R ETH, Cutk 84 4E &
Cu™ W e A% X SE4R, 4 R &b 8y 51 A, & AR5
A Cu—2¢ ==Cu"" ,A &3R4 BT EM, R
BB A 2Ag" +2¢ 2Ag, ¥ Y Ei P c(Ag™)
B AR ARG BT EZ A KL, B AR X AR T
&AM 0.64 g B, H 4 0.01 mol Cu, & % P i it
0.02 mol & F , M4k ¥, 48 L A7t 0.02 mol Ag, B &
BHPAH 0.02 mol KM B Y ik, 3 Y Bkt R
FEAA 0.02 mol X108 g » mol ' —0.02 mol X
39 g+ mol '=1.38 g, C4iZ;sr R P, wiidiE
AR e FAL N R AR A S X AR, D B,
MR 2 R A
4. 85508 (Cd) = E AL &S (CoCL) I W T & A2 I LAY

EEMME1 WERIMREE (B AR )
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5.0 A.B.C.D U4 )8 i,

BT RN Co*™ (ag) + Cd(s) Co(s) +
Cd*" (aq) Caq F& 78 ¥ WO » B5 1% I 3% 1 4n 1 Jor
7N TR L . R A R Y ( )

A.Cd fEf )

BLJ5H L T AE R, H 7 DS -5 2 0 1) 1E AR

C. AR 19 FH 25 5 ) A DX CHP i) 6 5
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ERAF W R EH KCLLKNO, , A & 2 & 41 & i
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Cl, f2 O, Z AP A4k, A 4532 ; B 28 & KClL A& & 2
A% KOH %k, KRG A B KOH Bk (484 To
fEKD W e (OH™) R B 3§ X, 7 ik 69 bt 3 48 3
3%.B EA;RAJE Agl AR AgCl L, M A 4
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15 B W BE A 35 84K 52 310 o i A AR 25
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HVEE R, EMMEAE H kb, £2mAE OH %
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U P ER MR % 1 L W E A 0.1 mol « L' 1Y
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LOH; @£ [l 2% LIOH # T A4 & Li.&A A
AR ¥ A LIOH $t47 7 @ fg, fa4g L eg b
WE R H AOH —de ——O, » +2H,0, A # £
Li"kd Lim +e Li, &% % #,¥% Li;N ¥
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(1) HRS W f () 2 200 mL — & ¥k B 1Y NaCl &5
CuSO, WRA R B b A% BT 73 SR 9 (R FR
B P 1] A8 A B e R A 2 s CRURIR R B 5
RS AR T A R B, il 17 i 3 1 AR R AR Ak
ZWEATT) .

OF RSB T NaCl B4 BT i & vk B K

FENE WERNSHEEE

LM ER AR BIRKRA Cu®" +2e —
Cu.2H™ +2e~ H,o A, W& [ T4 Cu® %

AR Mg EZ 4 224 mL ClL, #2112 mL O,
W) b, 34 P H A B F A R E A 0.01 mol X 2+
0.005 mol X 4=10.04 mol, #&HF X & F F1& 7T 40

1 )
n(Cu®")=0.04 mol X —=0.02 mol, ¥ BA &P

mol + L1 CuSO, ¥ I B HE -

_ 0.02 |
mol « L7, c(CuS(L):?TO:O.l mol+ L', @0~1¢,
@1, W BT W) pH = : A S T A CuCL s b B 5 4 X CuC
(2) ZHi W 200 mL CuSO, . 2. Hi 1 A 1) 24 MEAEET 0 CuCl, 2 HTRRAN Cull,

O W CL At~ WA RS TR @

CuSO, ,mw g CuSO, ER B F R EA 2Cu*"

R W .
B CHAT I 0.64 g Wy iy, & R WP A Y

H,S0, b mol., HLfi# J& , 47 i & K 1 Y ol 0 ocut O, A FAH L AR H 88
WROERER A O IA (R JE#E H 0.005 mol X 4=0.02 mol. WA ¢ (H')
F5). .

A.Ca(OH), B.CuO :%szo.l mol « L', &k wy pH=1,
C.CuCO; D.Cu, (OH); CO; (2) & Mt CuSO, Z# s, Cu’ RS, KEH
. (LDDOA.B.C.D ¥ AEHER P, PAEEE HOH MK E, BMOESTHTREIS
NaCl A2 CuSO, # RAvite . 184 L & F 3 w0 it

2Cu*" +2H,0 2Cu+0, * +4H", CHH W
BLEBBE B A Cu’ +2e Cu, # i 0.64 g
Cu(®? 0.01 moD B, A & H,SO, #9 ¥ ey =4 A
0.01 mol, & CuSO, =& i, A & Cu, M
MEFAE O, T & MR ERF A CuO,
CuCO; FHeMRERZELR,

ZX.(HDo0.1 0.1 @1 (2)2Cu*" +2H,0

i
—=2Cu+0,*+4H" 0.01 BC

HClT>0H >SO7 .M LB THELIREH
Cu!">H " >Na', F4HEmME EHE Cu, MK
EEAECL A 2 P& [ RERRZ £ IKRK
R T, & IR A A SRR T AL,
MM EE e R AR R A 2C1 —2e Cl 4.
40H —4e —2H, 0+ 0, A, W& T4,
Cl #¥ Z A8 £ & 224 mL Cl, 43 Cl &F

0.01 mol X2
0.2 L

55 2 DRI PSR DB i

a7 4, % P ¢ (NaCl) = =0.1 mol

1. F36 JH AR FRL AR 0L R BT R K L LB L R ORI L FLIR B Y DR, 2 B R R S R R b T R
2.BEIE AR LT OE RS MR R AT AT
3B 5 FRE A L AL 1 92 BR R SR Z

_________________________ I E v
— RREHRRK | m4 1
1 RS u . | BA#: | #ob @Ak | 2H.0+2¢ —H, A +20H
: ASEV— PR | Hh B Ak <R 2Cl7 —2¢ —CL *
2. fift S SN
Setlle W i

Rl L ATNaCI K (F D HENaOH) 1’[3%75%%5& : 2 NaCl + 2 Hg () =72 Na()H + Clg ¢ +
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EW.
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MR SAREEEETH

EEMME1 WERIMREE (B AR )

= B
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T AR R : EE*&JQE\F:
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R cusO.i
PR e
M. BAEE

LEmIGHOAR 5 ahr e & T 5R5E T,
MENRES Y &R K. M +ne M.

2.8 R 4 LI A oA 0 R S A R T B 1E T
— LT K g Jm HL A ) EC A Rk B LB L AR AR
HkE)R .

Rl 3. HL AR A il ) S AL A
4. 54 CHE R A L B A S - 2C1 —2e ——Cl, 4 ;
(DB RE: Fe, R RN : Cu®” +-2¢ ——=Cu; B4 S B : 2Na ™ +2e” ——2Naj;
(2)[351‘&*1*4:&1, M SR s Cu—2e” Cu®" ; ,E\}i@;ZNaCl(*E%i)%:ﬁ%ZNaJFCIZ AL
(3) LR BT W : CuSO, K .
ESBRE

FES 2 Bt F ARt . F R B b
[IRFEERN]

2022 FAFTARALBBI O EKAT“RiLA,
A B PSR S, 2R E AP, B TV
REBEFZEELAHER BT LBREGEINL, Ehd
BREENI A FPHORER, FERXEWwAT =, K
EWAdma Ko, BiAid G4 Fatihmit,

FEEN L MRS 7 MRS S L v 7
RBA:T.CHARBEE, 7L S #EL,

BE 2 a.b.c.d BRAFRS I EA 42

BR:a 2 RAM.bAEM, c AMM.dAHR,
EEN 3 A B Tl AR R SRR AR W
AT 36 FH R AR b Rk 0 FL R SO U TR 7
RBR:cuomAPtAREE,dEHALL(FRET),
X BB A A K,

EE 4 A B P A TR R B — 2 AR B
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Ty 36 FH H A B RE R H AR BT A F A S N A ]

HEH?

RR:c wMA Zn,d R A &M, X ERA ZnCl, &

W& M Zn — 2e Zn*" . B M. Zntt 4 2e

Zn,

(PR &30 ]

LNy ARSRBAR I 48 2 5 B (B T 1 2 v, L B
6 T 0.64 g I, T ZRUGA A T 1Y 72 ( )

a@b
(I EKNO,)

1 2 3] [4 35 7/ 16
HEEH
NG NasO. AeNO. Cadh
L W Wl
ACHLRR 2 b A MR A R LR B R B

224 mL
B.HLHE 3 b7 A B SR 7 b o A 3k e
BN 0.02N »

C.ZBS BT Y 8. 2 h ik A Z M AgNO; Bl
) NO; ZH RN 0.02N 4

D. %€ Na, SO, ¥ W 1Y A 1t K 52 31 e i A R
ALVFEMA H,O (i N 0.18 g

B .- wm6¥ET,MEARALHEE SRR, b A

fith,ah EM, A MmAFd 1.3.5 AWM, 2.4.6 4



AL, B 6 3 Hm 0.64 g, X AR B Cu*" + 2e
—Cu, B FEIT L TR ETA
0.64 g
64 g » mol ™!
BB 2H, O+ 2e 20H™ +H, A, &% ¥t
0.02 mol & -F, 0 =48 H, ¥R &= 0.01 mol,
EARERL T 9HRARA 224 mL, A E#H; 94 3 4
MAR, & AR & 2H,O—4de” O, A +4H", 4
AR Z A O, R E A 0.005 mol, & F
EAEF B A 0.01N,,B 4425 AgNO, & ik
PLowA S AWM. EERE Ag—e Ag' &
#% i@ it 0.02 mol & F B, £ & 0.02 mol Ag™ . &
o B F A H AR P BN A M AgNO, Bk F#
NO; 4% 0.02N ,,C E# ;& f# Na, SO, & &6 5%
MAEMK ,H,O~2e , &% PiEiF0.02 mol & -F
B, % f# 0.01 mol K, H 4K Na, SO, & & 49 & f#
Mk A B e M KRA, E A HO B R Z A

0.18 g.D EHi,

X2=0.02 mol, M 2 AWM, L%

2. Hpg g B 21 00 IO T R A 0 T o W o A = Rl

3

—JE AR Tl i £, R Tk, =2 A E Ay
il £ . B0 T =R Tl AR P R 1E B Y S
( )

ACHL R ) 45 A B A, BB R R Na® + e

Na

BL LA 77 AR I TR AR 0T SR AT SR A, A 4Rl
AR TR AR B SR A R 1 PR

C.AE U Tl Hh s A fige b o 7 B AR ™ A2 19 02 H s
NaOH 7£ BH % B i 7= 4E

D. G0 Tk F14 J@ B0 G AR 21 T NaCl, 72
fi B E AT IR AR 2 CL R+

B @B AR.MERBEA Na® +e Na, 45

#3BALALO, F2 AICOH), B A B, £ 5 &7

Anr T NaOH i ¥ LA, S5t LB,

FHLAICOHD, ] #4 s AICOH) ;. ALCOH), #n

WA ALO,, E#;C R, MR =% A H, 4=

NaOH,Fa# =4 A4 Cl,, 442D M, g 4 Cl-

% 8T AR

BEG T A Ak 2 ] 2 )

N.H,4

Pt

ERS |
i o o I &
KOHE & A EAgNOER W
3t i Pt :
(1) P& H 2 CHEL™ F i 3t B30 Dl H 9™

ELCHP OH % m (BN, H, 7 5%

FENE WERNSHEEE

“O,") B —1
()5 A N, H, 09 A B b A A B

(3) 2 b S R B s 1 O s
(DY 2 BCA) BBy & N 5.40 g B, Nt
AT AT HL U PA v r  E ER TT BE R

CHUFREJF 45 ) o g I P 3t 3 F A A7 41 g
&’

A.MgS0;, B.CuSO,

C.NaCl D.AI(NO,),

B (DMABFTRAR, FABRMEE, T,
FALAR Ay b e, EF P BN N, H, 698 A
AL AEAN O, GRMAER,MEF OH A HiR
B, (2)@ANN,H, 8 mAAMNH, %%
FAER N, ARER R T FREAGFTFETH, S
#WE A N,H, +40H —4de” 4H,O+N, 4,
DT ABME,AALMBE,B 2R, &M@
AgNO, BB ER BB FHZEXHN 4Ag +2H,0

illAngOz AF4HT, (4) % MgSO, & & B,
T B A m, A BR ;BB CuSO, Bk i, Cu*t #F
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RHC AR B AIINOy), Bk, L& B %A R.D
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wF, 8 CuSO, mik e, Cu” A a T AR Cu, B
ME A Cu?™ + 2e” Cu, REMA K LT FlE,
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() FeCl, , HCl 4 i i 3R & I [ 1
W, CREIHRIE T B [ Fer Ll
TR I Y L #0 AT fE AE FH
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Ji B B )R 0.1 mol « L) 500 mL, 24 B b
4.8 g R, 76 BH AR 7T A5 20 4R IR B F 19 <k
(LAY ( )
A.1.68 L B.1.4 L C.3.36 L D.2.24 L
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(2) H s TAERE, i i NOy ) (H“fH
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BRIl A E4; 6% [ & NO, #%
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Rl HF
T, AR EEAARRRILA 11, S AL
AR 22,4 LORBERILT) &4 e, I A& g & A F &
4.8 % 0.5 mol, £ 5&0.5 mol R Ak KL FHA
0.5 molX2X1XN,mol '=N,,fLiE/He & F
A N ¥ D EA,

3.0l b i A B R R P T K O AR B BT N
B R BN TR . B QN 7E 559 BR 1 i W &

K QAR TE NPT (R EE) >H T >Ni* (ik
W) . R AU A IE B A ( )
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ey -y FHES BHES
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NaOHIA MR [FRYEHK
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A A TR AE R AR ON : AOH™ —4de”

+2H,0
By T4 Ni Y™ 232, H figp ok 78 b 55 45 ) % K

) pH
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LN RN
DA B B B 7 R L oK ABRE &1 Il
C BW. o2 Ay mm, AR,
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BHBRME VR R P R A KR, AL NI (FHR R
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FdMBEFEAANBEF.CEFCl ZEWET
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A.b R MEB W R pH 3K
B.a th AWM RN A 2H, O—4de”
C.iZ M % LiOH ¥ [6 i ik

E
D. 24 B rPsE T 1 mol B FAF, iT752)2 mol LiOH
D BW. 9B T, Li" @ b3, N baAyMH
HMoEHRE B A 2H, O+ 2L +2¢ 2LiIOH +
Ho A . F b#Am OH % b ML E &Y pH
¥R,A EH;am A, RHEREA 2H,O—4e”
—0, 4 +4H .B E#;S07 @ am#BFH.5 a
HEAe H Bk H,SO, . £ bR ES4 H,.C E
B ARYE A AR T 4m, d, 38 P a8 i 1 mol & F A,
T4 %] 1 mol LiIOH,D 454%,

7()9 ¢ 7L41_IJr
] 5 2 i B A A

MilE 2 BXHERBEENITE
5.500 mL KNO,; #1 Cu (NO;), W IR

G W W h
¢(NO, )=6 mol « L', I 1 8 1 ) B fift B
W, 2 3E HE— BB ]S, P AR B IR B 22.4 LR
BRIk L) o 1B E L s s AR AR AT 2l 500 mL,
T3 156 IE B Y ( )
AGREWW T c (KR 2 mol »

B. g o FE I EE 6 mol HLF

C.HL #5331 Cu 2~ 0.5 mol

D. SRR c(H A 2 mol » L

A sk EBETA K Cd H W&
FH NO; \OH ., #HIEK L5 7T 4, AR %
ME R F 40H —4de —=2H,0+0, * s A L5
L AR Ci? +2e Cu.2H" +2¢ —H, *.
ARIER AT & (AR IFKESR) 22,4 L &R T4, B
B 40H —4e 2H, O+ 0, A Z AR ERLT
224 L O, %4 4 mol e ;REE FF & 4,
M# 2 mol H ¥ = A AR EKRILT 22.4 L H,, %
#2 mole ,#A 2 mole & H 1 mol Ci®t &,
4 1 mol Cu.B.C i, HELFTFETHL. &
BP c(K')=c(NO; )—2¢(Cu*")=6 mol » L

1 mol

TIXO5 L

L' A E#, R¥EEHT

=2 mol

. 1 mol
VR c(HY) =20 (Cult) =2x 29

B, e 05 L

=4 mol « L7',D 4%4%,

%ﬂﬂﬁ 100 g 1 Cu 1E M M, i 2 &
AgNO; . B — B B] 5 . P9 H A Y B A
25 28 g, G 7 H AR A BT 400 ( )
ABHM% 100 g, FAME 128 ¢

B.BH# 93.6 g, At 121.6 ¢



C.FH#% 91.0 g, B 119.0 g
D.BHA% 86.0 g, BAM 114.0 g
B fR# . A 4RAE & A% b R EH BR 4R VA R AT, T AR B4R
KbuFEAERMR T, LR A Cu—2e”
Cu" M LB TREFARE. BRI A

7

W
Ag +e Ag, &R B A Cut2Ag” jﬁqLZAng
Cu™", EMBAT BB RETH o AREFA LT F
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T B Ao b B 8 R 2 e B 1—9—%:28 gor—
21.6 g, BPAT H4R 9 L & 4 21.6 g iEFR4RAM R & =

8
57X 21.6 g = 6.4 g, T VA P AR89 T & 4 100 g —

6.4 g=93.6 g, AR T=E 4 100 g+ 21.6 g=

121.6 g,B M iEH,

G- 8l F iR

7. W% LiCLYE AT il 6 LIOH R & g s, H 31
Wik TE 1Y 2 ( )

A

Fﬁ%‘i’*\sﬂﬁéﬂ%
AL B i 4 FUR Y TE
B.A i X L f# W A LiCl %W
C.FHM A 2H, O+ 2e~ H, » +20H"
D.&4A % 1 mol Hy» A 1 mol Lit 813 B 138 ¥ Ik
B @H-wB T4, B L% H ., WA A8 R
BA 2H, 0+ 2¢ H, * +20H ,&#% B A ™
M. E R R AMEARE,A B A RR B R A
LiCl ik Li &M F RPN BHREK AR
LIOH.B E# ;4 A A, L HEAE B A 2C1 —
2e” CLA,CAZE;dMAE & 1 mol H, ¢ F &
A% 2mol OH ,ARFBHRERERL TR, B
A 2mol Lim it & F X BBEHAN BHRE,D4E,
8. & F Fm — i fiith , U A A R I a5 XY
JEM PR AR AR SRS B AR A, T AU
28 IE 1 Y ( )

ll§lZ I AIL x/mol
A T H A MR, 00 X SR Sl LY A
Bl FLRRR a AT LA R R A i R S S T

B4 [#] TP 2 8 T P H il H i AgN O, 35 W, 5 1A
CHEARBR 2 R i A B AR 1 HL - 1 ) B 1 L D)
T AT IR g A= 1A R A ) o 1) i, 11 3R H i
A LR R I W SR

C. A% 1 Y 2 " T ¥ P e 0 P i — A R 1% i 2 ]
VSR, 38 L — BB RS , A 0.2 mol A ik =X ik 2
A AR DA S A 3 3 LRI ) R R R p L 0 R
TP ELEE TN 1.0 mol

DA XY I, K a 2 500 mL KCI 1
KNO, 1R G W . 23— By ]G . Pk 2475 3
PRtk T 11,2 L A4, R G 9 KCL
YRRy R B 2R 2.0 mol « L

C BT & AF AR BT, 445 h A AL, HL4R 4 FA AR,
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%, fif

o B R R A AAgNO, +2H,0 4HNO; +
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#1 0.4 mol X240.2 molX2=1.2 mol,C &% ; & fi#
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0.5 L
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=20mol L7 ',DEHH,

L MR ZOR 2R 31 1]

(1) Fl NaOH ¥ W W 48 < i SO, » 4 it 75 1
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SN
+H, 4 ——2Fe(OH), Zt R
3% NaClIE IR
% % 30 R o [ O 77 A 460U 2 0 9 @ R T
- fa . 9 7 2 s
4SRRI 1 ;gf;jz %H¢
(L 28 3o T U e 5 9 6 7 1 000 1 £ b K 42 00— <m%ﬂ@r£ e
T AL A L T LWL B 5 @}Q]“% -
057 £ At L B A TR B LA AU 2 IR
I - OF L
|1
%%&%%Eﬁef}l;%@QWWﬁﬁ
|
T’ _::‘ &
e S AN = [ 2 %»f‘ Par A7y
C2) TR 3R L 4 A 793 0 5 AL Iy
(FEERE

TR sEHNEMHSHP
(REEF]

BRI EERFEREA D & LA T R
Fik,BRERRRK,EIEERR,ZTEAFFTRK,
BHAECERG - ERHEANLRAELERERFT .G
PR IR R AR TR AR RN E LSRR
Rk 7y B ARAERARIAS) 120 FORKEGLET
XEEER
TEE L MR AN AR T AR I 1 2 o
BB T RE %,
w2 5 A A I A Y R R
BN :FeEfi . WM R B H 2Fe—4de

2Fe*t

167

CHER, BHMEFE A O, +2H,0+4e —40H
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B.HL AP A XN A O ) 2 1 XA A
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20H —2¢ —7ZnO+H,0,D E#,
S.7E S TR 2N g b, DR AN T A A 1k &
A DR ok, HG DR G PR BT R . SRy 0 ki)
A E N R A B AR 43 0 5 A 0 F R A I
B R R ECHE W Fe, O, W, T 51 U3 5
2 ( )

AR L5 R TR B B0 A i
A

B. & oot #2 b fE A SOT + 4H. %:s%
+4H,0
C.H4m 1 mol FeS, BT HBE TN N,

FENE WERNSHEEE

(N x K BT AR 4 % 5 B fED
D. 3 HLJ5 LT DA AR O ) A7 B A P 2R Y+
B[] 1) A9
B W AWHBRGELEERNE 6 E RS
A5 sh ik w R AR E AR B A B R B E 89 Fe, O,
R M kARG B A TR AL AR B b R B AR AR

KR 4m

A BR B AR AR P A SO +4H,
S* +4H,0,B E#H;1 A Fe 4 1 A F*' M # 4
2 A8 F, 04 K 1 mol FeS, &% # 4% ¢ & F
HA LN, CHR; B EETFTARETRAGEEY
B Aol FRAFANYGBR, K RDEZ G LI
= 2404, D AR,

S PR UL N AR I i S S B 2 A R T L i

BEFE K H,O 1 CO, ¥ 1k b O, T4 K
(CyHsO), T8 12 1 1 1Y) 2 ( )

a b

0
o}
Co, <C OF HZOI:
-0 ‘%
70 O
GC,H,0 | P 4 2

O
~COF,

O

O

2}

=<c

R
Ciktaedi g Jﬁ?\ii}ﬁéﬁ S

AZHEE B AL B B AL G RE A HL RE

B.iZ %< & TAERT HY M b R X 1] a i) X iEFS

C.AAEM 1 mol O, A 44 g CO, Pk J5

D.a HL#) F AW A 3CO, +18H™ — 18

C;HyO+5H,0

B BT 40X FIRTHzERALMEE . M

CANIAEeT MR e AL AL F AR, A AR D

MW R EAR,ATAR, EE et H & a it

(M) R, BREH; A0 H,O>0, & AE895T

AR B, A m 1 mol O,, 34 4 mol & F,

C,H,O W 8 T & #4452 — 2 #, 3CO, >

2
C:Hs O, %4 18 mol & F ,#% &£ & 1 mol O, Ié%%?

mol CO,,C A4 i#E;a BHREA AW AL R RN,
3CO, +18H" + 18¢” =—C,H;O +5H,0, D #

AR

7 R By /N O RS G TR I o B A S SRR L R T

WNIEL a P73 B P a B BB R S 23 1) 3 | — 3 Zn
FACu J R E T80 Ky Fe(CND g K i Bk ) TR



REIE W EEEME1 WEREEE (BEABR )
BBERE . — B )5 e BBE IR B e 28 X I Can 1A

b i) &k T 284k, B4 Fe? ™ Al ] K, Fe(CN); 3k

R (W), 8 BE A I A Y 2 ( )
Cu
$ T — Bt 5 .
e Fe Zns
Fa
ACH X R A B BB R R s O, + 2H,O + de
—40H"
B.Z XA Zn*
C.AXEHER
D. TXEHE M

C MBI . 4B KBELZn K. Zn K3 (TE)H%
AR, TR R EGBBR A In—2e Zn*";
Bt —h (FEOEEM, TR A AW LR A
0, +2H,0+4e —40H . % KshiE L Cu K4
BL,Cu Ao (REIER, AR L AW BHEF A
0, +2H,0+4e A0H &k Z A, BBk &
R - (TREOERB, TRA AN SRR

B A Fe—2e Fe!', Fe’" B K;Fe(CN); 2 #
ke,
LA SRR b D B A0 R i O, T 8 U Ik A
R 2 ( )
IFi| 25tk )57 @
WiRER o
ARX
A L ———
gy — EN
0 *NOZ
ALK BB B FEAT S A H SR T 0 A W sk 2D
B. R i FL AR S Bl C+2C0O5 —4de 3C0,
C.HM X R Gk, O™ m X il #
D. B 42825 SUORE L L ) BE i 0K LR R R
1) i 20 % 5

A B -ABR-Z2ARHAERGEREA CHO,
—CO, .M AR B HHAT DB BRGE RS
B LA BIR R REBR SN T R, L GRS H
C+2C0O% —de 3CO,, % B E#; R b 3R
B TFTEORAMAES,C Em; AEE-Z AR
&m#@%?ﬁ%ﬁ%ﬂﬂtiy%m, BE IR B & d, % de
FRAAL A Ak, BB ,D EH,
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9.5k K %

£ G VB g 7B () 45 AL b R R 6 bt R L 7E
s LR S5 2 S B T I . R
FH A — AR BR CTIO, ) AR 77 1 43 Bk i 2 R AT
L DB AR A B AR LA R THO, (BB HR A R

fiff B E N AR L B B e RO R aligk. R AUk
EHf 12 ( )
el - /(O:Lcio/ich)
4k \H %» T rim
R
ALBHBL B A A 2C1 —2e ——Cl, A
B. BB 04 d AR S Bl TiO, +-4e Ti+20?

C. 5.0 \Cl 2y B b #% 3

D. 1 85 LR ) 03 6 R & AR AR b

B . ek miat OF XA ke FaAN
BB R Oy F Ak, A A 207 —de
O, Ao A AB2 0 i d AR 2 TiO, . w4 K &
FETFAAEZRRE, BBEE A TiO, +ie —
Ti+20" & B E#H; wifF MBEFTHHBmME
MM CHER; LR ERA MR EZ A0 O, LB

A COCO,, M e A FHHER, RERAD.ED
éa‘b‘\
0.25 4 T AR, 51 156 1k 16 5 Y 2 ( )

Fe

~

Fe_SO /8] I;‘JaCl 3Fl] HCl1

NaCl ZnS0,
aiﬁ#& n ?ﬁ#& TP

I Il
AeEm | M 1 otk R H#J2 Fe— 2e
——F¢*"
BAEHE [ M2 & I e R w2 O, +2H, 0+
e
e | A 1 b R A b Y BH B 2 1) A e
N 25|
Dl it A v, ke B T 22 ) b AR R k€ B T Al e
MR IE R pH 334K
D B .- XEI P In A EBRREEH Zn—
2e ’*-**;%LH‘#’FM’F A, WA R
Fe—2¢ —Fe* \A432, £ E | + Fe £,
AR A O, +2H,0+4e” 40H ;2 E 1
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12.

P CutfEM, A LA 2H +2e H,%*.B
KELAEHFFTRBE T LEMNERS T, K
BN AP E T & ENBRARS D, ARFRAR
P BFIERES PR, CARE, K] AN
ﬁ?&riﬁx()H* FE AWM BAR P B H
CLEMCFRAR P R 6 pH ¥R K .D B,

ia ‘lk

%H%ﬂME%T%?%ﬁﬂPM@C%%%%
BT AR EmN G AR, TIA X%
$e A D A R Y S C
e
it
etk g TARER

%%7/{5@‘7—5#{: . §> :ﬁﬁlﬂ
T

AR BB ROL %M H, O 40 He A O,
B &S B BN L R RN 2H T+ 2
H2¢

C.A A F 3 [ 58 B e 35 0 e b A0 s B A
D.iZ 4% B rfeols Ak 2% RE 5 16k L RE

D . ZExEIARAEERLETRERE SR
e A d e, & H,O A H, 7= O,, A R E
B EAREENREABBK A, BT
BH2H" +2e H, & ,B 0 IE & ; “% ik % 2%
W Ae "Bk uk B AT R R E A F A 2030 AT E IR A
M 2060 FAT LB PR EERELTAT AT EL
R G AR VBEN AN TRERT D
R EYE R P ARG BAR,CREH;ZEE
PR R AR s A AL A B AR, B K
ALK A AL AL F AR D AR R,

A W R R E A T AE R B A B B R, R A
20 B 2 ( )
ﬁ*{%
HS-
co, O\
WRRER
S sor " 7
AHNEL B R DT 1 a—>b

B.a & F A9 N HS +4H,0—8e™
SO? +9H"
C.H0 R £ 3 I 1 43 il A2 il C O,
D 1ZHE A 0.2 mol O, 1)
3 ) BT A R
B @tHr.vBAF H 9T aTo.a b R4R.b
A EAE S I P B R W EAR (b)) AN f A (a), A

, WA 0.2 mol

FENE WERNSHEEE

FAEEHS AR LA ST, ERAMLEERT
WAL A SO L AME B A HS +4H,0—8e
——S0O% +9H" B EFH; & B T 4o, A Wiy Fo
SO A& EZ R AN T 4R HS .CO,,
FRBR R AN, C RAEE; ERR M A
O,+4H" +4e —2H,0,% & F A 0.2 mol
O, BB pat,H4# 0.8 mol H  , A T H#ZFEMR

Rk bgd P, M EAH 0.8 mol H  # it T X
BN EARRX,D RAE IR,

I3 IR FEHUE ] Li-SO, CL, H b Ay H Y50 A o)

£ Ni(H, PO, . R TAER B ME Fr s, B A
KRR 2Li+ SO, Cl, =—=2LiCl+S0, A . F i
AR ) ( )

PEFEVE B LI
AL C AR LR R R SO, CL, + 26
2C1" +S0, 4
BL LAY £ A AR % 22 P A 9 h LA
C.JBE a.c 2 PHES 7 34 6, JBE b J2 F B 1 32 8 JBE
D. FEL fife h H A 55 9 R I R A i YA T A B iR
B f@#.MREEERE A 2L+ SO,Cl, —

2LiCI4-SO, A Zo, sk it Li w42 2 §i 42, &4 &
A 2Li—2e 2LiT .0 C w2 EM, &R
B A SO,Cl, +2e 2Cl° +S0, A A EF;
oAkl NI Ak L EF AR NS B a
FANFRENE, ol g M AMMBK, 5 Li-
SO,Cl, iuey { A4, B 453%; H,PO, W |l

BREb#FAFREIN .5 NI &4 42K
Ni(H,PO,), . h &4 A A, 5 Li-SO,Cl, & e
e wM AR, AR B A 2H, 0+ 2 H, A +
20H . % f# 2 P R 45 AR AR W T U R 64 B 38
B Nat @Bt c AN E, BRAESTHE, B ac
AMBFTRBBE,BEDbAMEFLHEBE,C.D
SEH

14, g 1 5 B0 A TS T8 ol A, 30 LA R 2 P Y A A L D

(Zeth) , L ALFEBRAR (Pb 1 BIA% , H A 76 R (5
o, Al 55 3R A AR B BGJR . RO 5 N
Ji 7

Hith: Pb (s) + PbO, (s) + 2H, SO, (aq) ——
2PbS0O, (s) +2H, O ;

o i
HE A 2A14+3H,0 =—=A1,0,+3H, 4 .



mElg WF EEELE1 CERNRE (AR )

Wi
Kl K, L ad B2 b, U FIWTIE R C )
AW HY ¥ Pb HLA)
B.ZE M4 W #E 3 mol Pb, A4 i 1 mol Al O,
C.ZcH Ph HLBY B 30, A7 it Ph R 5 s/

D. 22 I W% 2 B : PbO, +4H " +2¢ ——Pb*" +
2H,0

B . £2 e, AP PhARZIMEEE
F.PbO, ZEM,E& P H & ERAF, B @
PbO, #A 3h; & d & b i, 3 Al £, Pb
R, LRRERABARR, ER P H @]
A, BP &) Pb ARAS 3, A AR iR ; B B d P i
o TFHAAEF,FHHE 3 mol Pb,BP#4 6 mol &
F,2A1~ALLO; ~6 mol & F, M EHF KL FF
B, T4 A& M 1 mol ALO,,B 3 E#; R & ik P 45
YR, i E Pb k& FF SOT K A R AR
M PhSO, . Fr vl RS ¥, £ & it ¥ ,Pb 4 7
ML LE H 8 F 4 REA A, Tk Pb 348
FARE,CHAiR; REER L PbO, F8F4
& PbSO, , &M B B A PbO, +4H" +SO? +2e
——PbSO, +2H,0,D M 4442,

15,4 2 Aok o ot 2 17 25 A LR K 4 3 i EE 26
T AU R Y ( )

=5

AFAE S, B BT AE AL Fe® ' HE A TRl

B2 AL Feo o ik — 28 7 A i AR A e K AV
C.75 Gy vh (kL AT e ST A% e A4 W R T 255 Bk
D.JEAKH . NO, TEf & &4 RN NO, +H,0

—2¢ —=NO, +2H"
D M. 450K, EBE A Fe—2e
Fer* sk b b Tk Fe? " SEN R, A EF; © AR
1 Fe*' , A& Fe' ' ,Fe'l AR = & SRR,
HAAKVER B EH; AR LA R R,
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TRWFTEHFPHET.C EM; &2 AHER, L
EXREBE B, BZAFAR T, eBRE A 2NO, +
4H,0+6e" N, * +8OH ,D 4%,

SO TR T — B V5 K B BT A H e Y
B RV P H L 3 R BB K AR T TS K T i A AL
Y53 i R B A L LSS5 R R B R . AT a HL
W R PE MR B b B Ag. O, T 31 UL A IE
Y & ( )

AL

Yl

CO,tH*
Tl B bmik

Ala BLARSEGA  b AR R IE AR

B.b ML & A B RN SR Ag, O+ 2HT + 2e
2Ag+H,0

C.a HLAR B3 AE AR MR BN 2.24 L CO, . 1l A] b
We 5 %% 0.1 mol HLF

D.m R A& Z AN BE I H T AE

C AR NREAFETARIIT @, TH Y a

WAL A M. A EM, EH;BR,b wARA

EML,AgO HFRE T AAERLRE N, BB A

Ag, O+2H" +2e 2Ag+H,O,E#;C R ,a

WA KRR W R LR R AT A R B, 3

wFESOHB L EHE . EE;DRA,ZREH

T.HMAEMES T, FHEELFET IAE, E4,

WME PR RS I Fe'r 5 H O, R,

A AR B R IR A « OH R 3L [ i 35) rhal ik, 1

REFEAR K T I A LIS Y. T S BEE AN IE B A2
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o) _ )
e L
i
@ T K0
Y Fe*+H,0+ OH} &¢!
H,0, )
I 5 Oy 2H +2¢”
0,+2H"+2¢" P

AL PR SR T B R A o 7 TR TR R RE B 1R fh oy g

Bl X il BB O, WAR R Mk 8 Y
FEL R 4 £ il ]

CARME R B AHEN Y A2 P, « OH 75 1% il
b

DR Bh I 72 Y BRI I AGE B Fe® 5l Fe'
Hfg ik BAE W TAE
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C B -MREATLE FHELEITLT .

WAL | X AR W AR

1
[B 4% X Hg()*2e’—7()z At2H"

Oy + 2H" + 2¢

H; 0, . Fe3t + e~

— Fe?t
A A2 Y
WE A K Fe’t +H,0, + Hf =—Fe* " +

H; O+ « OH

WE T, TR AR M, T AL S
LA RIEF; b 5 A T 4o, Y w4 Ll 4
O,ofn XM EZA O, % TH X L= 4w
O, B K, HrEF Y &M 4% 51 A B R IEH;
WEAHSH The,C AAERE HE Th, ZEE LT
YERE Fe™ 5 Fe' T BSR4 4L, AR S 0T, 2 Y 2 MR
Wit Am N i F Fel' X Fe'' , it £ F £ T
Y£,D R EH,

S T (1 — F 5T BB T2 S i A b 5 R )
WARZE G o AH SC W oRE 4 1% B 5 e A OC & 18 BT s
CREA AR D . T 80632 1 i 1Y J2: «C
M HINaCIIA ¥ | a%NaOHIE ¢ |

X Y

-~ |e—— H

2(BRCO)) |

| pasT A | Bgg 1 |
NaOHE W LB pomiNaonym LB couNaOHYE R
FL i fs SLSER )
AL B B M RN R 2HL O A+ 2¢ ——
H, » +20H"
B.3# A %5 S HL AR R B A%
C.H M R 42 2 mol Cl, i, 338 [ RRE e 3
H#E 0.5 mol O,
D.ab.c BIRNKFRH a>b=c
A B . ALEBREG RS A 2H, O+ 2
—H, % +20H . REEH 2Cl° —2e
Cl, A WA TR IE B 5 8 25 MR AT & 3 ) SR MRAT & 2,
BANEA WV AER,BRER; HEASAELRKF
HEREFFRET S, 8@t £ 2 mol Cl,, 2 #
EEAB 4 mol e A EAEFHEEL T mol O,,C
R R M RA e AR B A 2H, +
40H —de 4H,O, B R B H O, +2H,0
+4e ——4O0H FFvk ab.c KA %FZ Hc>a

>b0,D AR,

FENE WERNSHEEE

| v £ 3]
19, H Ak 2 05 15 2 Ak T A 7 B A 3 R R B — b

o WIZETF A )

(D =AM (CLO, ) Sy —Fh B g 8 <4, 2 H PR |
NIRRT R A R ETE R .
i 5 I EC ClO, 193 T2 W E PR

1
HO(F4  BF KA
HNaOH) zH#ufif NaClIFH

OB A S AE R, fE— 2 200 T R F 2R
K ClO, . 774 CLO, 1 H A N 3% 42 W I 1Y
CHEL TE AR 7Bl A ) X IO 4 Fi A3 52 7 Sy

@a TG pH CHU Rl
B,

P o i i CHE B ST B T %
B

() K, MnO, ¥ Wil % KMnO, . Tk |58
WA PR T (EZE R & MnO.) 5 KOH MiEA
Py AE R B OO Rl PR A 350, N o A IR
il BT A5 3 4% 65 1 K, MO, , 2N B9 Ak 2 07 2 X
H . B A
PEFBH % (B2 AR 2 5 R, B B %, H i
K. MnO, ¥ A] il % KMnO, ,

. (LDOBYT NGB, E—E &0 T L@
Yo fe g A I ClO,, Clm %28 F, 2 % AR
B = A ClO, Bk = & ClO, W w4tk [k, 5%
Hb R EA, ARG B AR EA Cl +2H,0—
Se ClO, » +4H", Qb #® A MM, a HA M
MLEMBRAKRE S Z4A28 H F2) 8T LAELR
Bop A Hy  H Rk v, a IR ¢ (H ) B A,
c(OH ¥ K . AEZ pH X, OREHTT
o BFREE FARBERMBEEEARLE ., &
Fraimgb et Clm R, &M EFikEH
K, AR, ERPHMETETE TR
FARR BEFERGETIRBEAME T L
B, (DREAE T 4. MnO, . KOH #= O, f£m
AT R A BT RE R F A K,MnO, . R 5 #
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mElg WF EEELE1 CERNRE (AR )

f # 7 # X A 2MnO, + 4KOH + O, —
2K, MnO, +2H,0,

EX.(LDOEH Cl +2H,0—5e
+H4H" O¥K OMH

ClO, 4

L

(2)2Mn0O, +4KOH+0, ==2K,MnO, +2H,0
20, TR TR FH 18] 42 H A7 D 3 BR 25 AR 9 v
PR i H A s

NaCl. JR &
REVER
—_—

(D) PR A (FH“AE“B”),
(2) FHA % & A 09 R IR R

() HMRES T . BIR = W W A pH 5 A AR H
¥ CHL 3 RPN NS 5 5 PR
WAL B SAR 13,44 LOhRIEAR DL, MIBR K IR E N
g (AW AR R

ZZ=.(DB (2)2C1" —2¢ =—=Cl,  ,CO(NH,),
+3ClL,+H,0 =—=N, +CO,+6HCl (3) 715
7.2

21, L PFONL H ) SCRRIE S, 5 ik B J2 — bl S5 M
KT AR KRR
(D EHTE 25 °C 101 kPa Bf .16 g N, H, fEAS T
SEARBE A URUR i 312 k) B E L ) N, H,
56 MR I L Oy R U2 .
I An & BT BB 5 1 2 0 /N R 3 8 e i
PRV — AN B (N, H O -23 S8R0 it Cn BT HD) I
PROTHE 20 T S 3, Hovh 2 B v X O BB 7 22
e CH ARVF PR B - )

il
i

Pt Fe C
ul X

TN il I
I

S

z ]
AR R[] 25 A 5G] AL

(2) A E il A 8 — e o TE AR, LR

S S22 .
LB A BN A G AR
N ;
AT EAH] K 5
LN R — BT IAL S 2% 8 B 7
.

C4) [T v T P 2 B 40 Tl o Ji
RG0SR R AR PR R R B S N 3.2 g, I ERE
R B R FE DAY i 8o

(5) Un SRR R B v A LR FEL AR O P LR, I TR
PE ROV B AT R AU

M. 1. (D16 g M(N,HO M R EH 16 g+ 32
g+ mol '=0.5 mol, ERA T T EMBE A RAA
FeK 2 B #F 312 kJ .1 mol BF (N, H, ) ¥k %% b
A 624 kI, RO o R ACF AR XA N H, (D +
0,(g@)—N, (g) +2H,0(1) AH = —624 kJ »
mol ', H(DFEEFBATAMEMA ER,
ERERAFETFAARRRALE, BHREE A O,
+2H,0+4e” 40H ., (DOREXLE A T 4,
LEBEVPLE B MELE B RO ER EMEME, £
MEAZEBFTHAEERIAA, wRA A 2C1 —
2 ——Cl, A s Be R A 69 77 & A IR o9 J o Ak
ACAT X 4K, , 2L F) B 69 I B AL AT R K R
FEAE B A BT A M A MR b A, b AR e A

W,

#HKe B R B A 2NaCl+2H,0 Cl, A +H, 4
+2NaOH, & i — B M s, THE B F 8915 % 25
P, (HREE PHAAEES IR ER AFMER,H
AREER IR A RAR L, AE A, BT IE R A CuSO,
wik, A E P R R A IR T PR %R
B TER—ME@B T8 TS 4EF, AT
VARSE X 2 XN, H, ~2Cu,n(Cu)=3.2 g+64 g

* mol '=0.05 rnol,ﬁ)'TW\n(NzH,l):%n(Cu):
%X 0.05 mol=0.025 mol, ] m (N,H,) =0.025
molX32 gemol '=0.8g, ()R FEHELAF
AR AL h Pt w AR, B T Pt AR A ®
M ERERERZERPH OH K0 F,%%
O, FAM E, & P8 Cd®" KIFBTFEL Cut
RV AR EER P ELFFREXA 2CuSO, +

o
2H,0 —=2Cu+0, * +2H,S0,.
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ZR.LONH, (D+0,(@=—N,(g)+2H, 0
AH=—624 kJ * mol ™!

0,+2H,0+4e —40H "

ClL A MR i 3 A Ak

I.2)%%
(3 2Cl —2e
AL m

(ORI ARG H 0.8

%/l
(5)2CuS0, +2H, 0 2 50040, A +2H,S0,

22 A 5 K R A A AR L R R A R I X

AAAE AL Lk IR P PR 25 vl A 2 B A PR I
JI 7R

HEETEK
H
T H fige B
B i R AR R A O, (R B0 1 I i
PR Ik 2B W 75 K R POS B Ak Sk FePO, UL I

(1) %k 7 3% 4 B R 8 IR (B IE” 8}
RO
(2) ML R, £ S5 IV pH ("

WA
(3) 5K h SR M POL L FePO, 19 352
LT I B

I L B SR
COTETRE W P NH, B8 B4 78 i B b ilod 5%
9 N, o AH L 4 Fi AR S 82 A

(5OF Cl fEEmt B A E R E 2 s, FEARE
A (HCIO, ClIO ) ¥ NH) =% NH, &1k H
N, . FEAIE pH 24 F BEAT B I, S0 RY 25 0 % A

JK A SRR AN Y R
H,0 Cl,

hcio” cior ]

H,

N; 053
Cl-

NH;.” NH,
4
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L 4 &
200, £
W A &
&3]

Pl

O 28 % 4 B B
O
Q&5 - 7% sl I BELAR RS, 24 pH <8 I, A B9 L Bk
AREE pH A9 /N T B A D

(i,E\“E”ﬁ

FRAT. T.(1) @it & M B 4 3% 75 K P g POT
AL FePO, Wik th &, Mk R AL, 4k 7 A A
M, A F M, AR AR R IR ER, RE
BAALRG AR, (b @EIE P, 2L
K AR R 2H + 2¢ H, A, 0 & 2 W& &
P H R ER D . pH ¥ K, ()M LE Fe k&b
T RARMAR B AKX Fe'" ,Fe* B A #M O, &
A Fe't (4Fe’" +0,+4H —=4F* +2H,0),
Fe'' 5 PO} %4 % & FePO, W (Fe +POY
FePO, v ), M F KR ¥ & £ PO, #4h
FePO, # & R 5 9 & T 7% A& X 4Fe’" +4PO;
+0,+4H" ——4FePO, v +2H,0, 1I.(4) {& #
Mk P NH, e A3 £ SR L3 d 348 N,,
0 A8 & 64 o A BF A 2NH, +60H ™ —6e ——N,
+6H,0, HXOWHLTH, 6E2 v EC X4
RACR AR ClL . W) B 2B 4 FaAL, AR g A
AR EM, QM pH Bk, c (H )3¥ X,Cl,+
H,O==H" +Cl" +HCIO # F # i & 4 3, I
¢ (HCLO) ¢ (ClO ) # . 42 NH, \NH, #) &4t &
TH.BPRAGEHRETE,

EX:1.(DIE (DOHKX (D4AF +4POT +
0, +4H " =—=4FePO, v +2H,0
I.(4)2NH; +60H —6e ——N,+6H,0
(5ODIE Ok pH /N, c (HHHEK,CL +H, 0
——H" + CI” + HCIO i F 5 1% 1) £ zh, 0
¢ (HCIO) ¢ (C1O I/, fff NH, NH; 9 4 1k 5%
TRE




E&s L

EEMME1 WERIMREE (B AR )

v BEfie 11k (0

e — S A

Hy U FL

— JEER
LIRESS A E 2 b TR, i AR
W AZIR AT A E R WA pH P31 R 3.2, 7
X R T B R A B R ok, X A 1 T R
4 6 o 1) AR S T 1 11 2 C
AR g R TR 2 B bt A Al R o
B. & A= Ak 24 8 b s B9 1E M S A 2H, O+ O, +
dle ——=40H"
CAEAL I it B2 v o A A
D. % Az Ak 2 6 il B Y BB R W O Fe — 2e
—F¢""

B fEW:ARZIRIE T ARESH B S E
BT R LAEESABE TRAEABEERAAN
WAk, BB R EREEG T, 2L A M
Ak, A B TR TFARAA . HZCA,E
WERRTREP . EKEBR S A RA A, EF;D
R, {AK A RACE L FTVA Fe k&8 F A & B4
BT, EH,
U ElER b R L LA Cu Mg M ST SRR A 4
JBRE A BH RS R A7 B i, SEER AL R . i R

( )

AR K A 1 BNl Mg — 2e
B.BAME I Al 8 4A fk

C.7E HL Rl R 7~ A & Cu B BHR Ul

D, [FH A T A% 1 Jo 2 722 Ak AR 55

C B . RELMRET o, & kP AL E R
W R R B, AR R AR R T LR R, %
AP AR A B R, 8 Cu Mg A= Si 9484
A A AR AT A, B A A A — 0 ALK
AR R Mg A= Al X A % b F 69 A AL R R,
2 AR M2t A= AP ,Cufe Si RA L B E, MR
R AP FdF A% Al £, Afm 3 Al 89 B 24,
FERSMBE, MREZALAERETHERRA,
FFRE Mg £ MK EF &K Mg, A 45i%; Al

Mg2+
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N5

Py &

FE M AR b Ak A A AR ALY B &R T M A Cu
Fo Si RA L BAL R, £ B A R R T B R 8 AR
. C EH;EAMBEBRT Al 55 % F 24, Mg &
AL TR T4, LEAHRMEE, mARRA
A" BeF AR Al 2R RBEETFEHEBHFER
AEFET/, MRENRG R ELALR4F,D

iR,

S AEKE W, T E R T AR A IR B ( )

A.Ca(OH), ==Ca*" +20H "

B.NH, « H,O—=NH, +OH

C.H,CO, ==2H" +CO}"

D.Na, SO, =—2Na ' +S0?%"

D . AR T ME T RGBSR, E TR
IR EBRBRTTAEH, BB HZAEXACa(OH),
Ca”" +20H A #E; —R&AZHBB. £E
BRPFLCHEBERETRFEARARE T, B HTA
XA NH; « H,O ==NH, +OH ,B 4% ; # B
AZABRAEBERF ST LB A —R BB AL,
w32 X A H,CO, ==H" +HCO; ,C &i%;
RN BR BB EER TR AL, BB 52
X A Na,SO, =—=2Na' +S80% ,D E#,

VEIR T 0.1 mol « L' ESFRIAW AT pH=a ., T 5 e

R pH=a +1 552 ( )
ALK R R B SRR R 10 A%

B 38 5 11 T 1% 94 31 44

CHMAZERFR 0.2 mol « L '#h R

D. 4 i 1 1) Ui

B BWf.B® PR, HH5EX2Z CHCOOH
=H'"+CH,COO ,#%##& 10 4&.,pH 3/ R 3|
— AN, A BER i NGE F 0 B BR AN B AR, A ) B
Beyw H 2 E pHE K, T/ pH &1 0 & &
at+1,BEF; mANERMRE 0.2 mol « L '8, &
RIpH T BB E B 2K Tc(H ),k pH
WA, C AR RBAERGBE R T B RKGE



B.o(HDO¥ X, ®Z&e pH &4 .D
S.LED F= S AT te i T 6%
R R B LED & 6 i) — Fil 25

I—J‘h":
o WEZEA
REE, T

H A IE A ) ( )
— 54
& & € |- NS
P | om | s
A d &bl pmpsk

ﬁ’fn%ﬂ%?&%%)ﬁﬁ'ﬁjﬁ%
A.a HRARIE A A b AL E A E S
Bl A H, W & AN H, — 2e
C.al A O, 1Y H B A HL i) TE A%

D. 1% %% BP0 2 e i 2 e Ab ok L g
C BH-AR. T AGTHaX fik.bAHE
Mo, RAREE A RAR T BN R AA, EMER
AR JRB T BN AR LR B A, a A R,
BANAA. MR R R LA, AR AME LN
ME B H H,+20H —2¢ —=2H,0,414%;C A,
BANBA OB A B EM, EH;DR,ZEE

R EHAE XA TR~k 4R,
6. T FN W — i 2 i1 A 2 ( )

AR c (OH H)>c(H")
B.c(OH )>1X10 "mol » L™
C.HEMW &4 OH”
D.pH =8 115 v fiff Jo1 7 WK
A R RGBRBES c (OH ).c(H )H#4a
st FkE, c(OH HY>c(H") hiEik — % 2 W,
ML HOA EAH ;100 CHghK P c(OH H)>1X107
mole L', 2 M, ¥ BER, KERFPHLEAH
OH Rk FIBr s bt % C 2 £— 2 BET,
pH=28 #5477 f& 2 P M BR M , 3 D 41%
7. 50 & A B TR AR S I B R i AR Y 2
( )
AVFIRT JKEBEH c (OH )=1X10" mol
LW NH (Fe?' ,SO% \NO;

¢c(OH )
c(H™)

I .SO%

C.RB i B B AE LT W H - Na ™ \Ba”™" \HSO; .Cl™
D.0.1 mol « L' KI % :Na” \ K" ,CIO" ,OH"
B M. F B F, KL HHe c(OH H=1X

W T, =10 " WEWH . K" Na’

183

EXﬁij}}il_J ( —_ )

107" mol « L™ #9280k b , K 09 & & A3 4], 38 R
RER AR AR, E B4 TONO, AR R AL
M,5 Fe'" RARNKZERRAEMAERELF, £

B FAE T NH, A= Fe'" 345 OH R E M &

OH

/i'kgj}-/ﬁ‘ A’éaiﬁ, pi=4 ,% 10~ mﬁ"]/
c(H

P, c(HH)=1X10"mol+ L', c (OH )=1X

10 " mole L', & 28 %M. K" . Na I ,SO?
AR Z 3 A,B EAH; A B BR T 40 09 I8 R AR
M, mZrRPHERXEALAMLEF,.HSO; 5 OH K
BEmiERETELE,.CHEE;1T BAZERME,CIO
AARAAM, = F R LA RAERE B M LXK
T34 5,.D4AE,
8. F 5 A A B 5 X6 7 1F A 1) S ( )
BuA pEaRi e ng
e NGO R i
A Jin
pEaRi LRI
) A i NH,ClL | B
B | WA B EKAYE K
EGEEN A5k
. WA By BB oA B H6
| CH,COONa # i | CH;COONa [l {k A&
Hi o
D | S@fbEEmw pIlIEZ"

B .- AmERyE&H AV A RBEERE
B, e, ALY 89 K AR AR 3 KL IR R 09 BR M
3B AL A BB R R G E AL LA R AR m N
NH, Cl B4, 2K 8t 8 2 B8/ L 3ol R 55 . 0 ik
ME T X, BREFH; mA Y F CH;COONa B4k 4
£ CH;COO a9 K -F #5 & 4 Fh.c (OH ) 3
X E®RARETRER,C AR i QALK B R,
i FeCly KA 4048 &89 Fe(OH), . 35 & & m
R,D MAEEIE,

9. 5B ML G L6 R 1k % 11 T L JH A 28 R 1 A AR, K
CO, ¥4k A M (CH, =CH-—CH,) , H J5 3 4 &
iR . R SRR SE R I 2 ( )




REIE W EEEME1 WEREEE (BEABR )
Ala g HL IR

B.ZE b B9 L A ) R R 3CO, + 18H T + 18e
CH, —=CH-—CH,+6H,0

C.H " DA 58 2ok 5T ¥~ 52 46 i 5 A 7 3l

D il B B2 55 82 3 mol BLFL W R4 11,2 L
N Js

D M. T Z SN TAT 4, £330 4 IR

R,a BB R AM,AREFH;CO, £MMEFI G

FTRAEZREBEERAE, BHRE B A 3CO, +

CH, —=CH—CH, +6H,0,B 7

I8H" +18e
EF P BT e RS, N H KAk
B FF R RN £, C A EH; EAEAA
WPT AW RO, B3t B AR AR D AR,

1075 ERFER KA T8 — A NEH NS
A L AE 1 A 25 W A R R H b, R A T B
7 26 R GRS N R R il PR R R AR RN

CsH, 05 + 60, i&}»escoz +6H, O (R M F55) .
G0 AS I 1 ( )
A % W5 I 254 1 208 CH, OH(CHOH), CHO
B. At TAERS  H DA% DX [ 1E 4% X S 5
C.7% Ha b 70 A% A9 AR S I R s Hoy, O +6H, 0 —
24e =—=6CO, +24H"
D.iZHL AT 18 mol « L' AY B B VE H it IR
D oM. WA E 2 M E XA
CH,OH(CHOH),CHO,A E# ;% & TAF8t, M8
BT @EMRAF, MiZek P H iR & ER
R#B3h,.BEH;ZEELFREGHEEAR K X BT
EEBRMR B E R CO, B A EH CH, O +
6H,O0 — 24e —— 6CO, + 24H', C & #;
18 mol « L "6 A Bk & TR BLBR , B A BLK M, &
1 F) E ML K R AL A% R F) M R A B e Rk
EF TAE, % W R TR 18 mol » L' AR 1E &
FRR s D AR,
1151 R BN 0.1 mol « L' NH, HCO,
NH; « H,O BIR B, 5 0.1 mol « L™ FeSO,
VRIS AR BV A BB FeCO, VT3 (22 35 W 1R
AR . FAIBLE ERE  ( )
ABBRIBATR Q=c (Fe ) « ¢ (COF ) <
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K., (FeCO;)

B. & N (8 F 5 B2 X Fe?t + HCO; + OH-

FeCO; v +H, O

C.aod 08 i 75 08 W TP A7 75« 20 (SOF
¢(NH; » H,O)

D.W B R 0.1 mol « L' f§ NH,HCO, #i
NH; « HLOW IR & W W P #7718 ¢ (NH, ) +
c(H ) =c(OH )+c(HCO; )+ (COY )

C . ZR m#&HTHRINA Fe +HCO;

FeCO, v +NH, +H,0. it %

WIE T AR W = (NH,), SO, ik A J6 ik

bR R, M K, (FeCO;) << c(Fe® ) »

=c¢(NH, )+

+NH; - H,O

c(CO3 ), A B &% ; BT 4398 & % (NH,),S0, &
AT ETFTR,A 20 (SO ) =c(NH, ) +
¢(NH; » H,0).C E# ;% E¥H % 0.1 mol « L}
NH, HCO, #= NH; « H,O #4545 & F 43 b
MFE T S, o (NH) + ¢ (H") =c¢(OH ) +
¢ (HCO; ) +2¢(COY ), D 4%,

12, 255 86 55 S0 W) oA AR K AR B R R AR R R B

HCIO M A RE /I ClO™ 38, 25 CHF&ES-EK
KRR PIEIE LU T A 2
Cl,(@)==Cl,(aq) K,=10 '*

Cl, Cag) + H,O == HCIO + H" +Cl” K,
— 10

HCIO =—H"' +ClO~
Hrp Cl, Caq) VHCIO F1 CLO— 43 I7E =35 BT o
SECo B pH B S R B TR . T ARk
AR IE A 1 S C

K.=7

ClO:

HCIO

a
1.0
0.8
0.6
0.4
0.2

00L - AN, pH
0123456728910

A.25 “CIF, HCIO WL s K, =10 7

B.CL (g) + H,O = 2H" +ClIO” +Cl- K

:10*12.1
C.HEHEY AP AHK, pH=7.5 B 3 H %R
. pH=6.5 i} 2%
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14.

D.JH & & 5 b 3R 7K B 78 3 2% 1 2% B ROR
FOAE 2 Ty

D & M. HCIO # % B F # % K —
c(H") « c(ClO™) . B
¢ (HCIO) . B T4, % ¢ (HCIO) =

a(ClO ), B ¢ (HCIO) = ¢ (CIO ) 8, pH=17.5,
Mt K, =c(H" =10 ", A 5 E# ; ¥ & 40 84
=AF XM TH CL(g)+H,0=—2H" +
B iz B b AR B K =K, X

:107]2] 9B Iﬁi

ClO™ +Cl,
K,XK,=10 "*X10 %' xX10 "
i B4 HCLO 89 & B f A  ClO™ 3, B P T
4m,c(HCIO) £ pH=7.5 B b £ pH=6.5 & 1%,
MAHARKE.CREFH; AFRES. LAY
RO EMEEN T2 FAZRELE £2.D RA4E,

T R AT R B R A AR R’ R, R
11 1R Y ( )
Na+KCaF603
Najﬁ;l%%}ﬁ CaFeO,s+Na,O
X Y

AR RS, X A8 CA T d
B.7e I, Na ™ 1] X #RiT#%
C.HCHL BT, Y HR 09 B AR S CaFeO, +Nat +e

1
CaFeO,; + ?Naz O

D. HL R R L A, B0 T 4 ik A LR - Na™>Li
D fEH . A B, ZeEhRedl, X EMKd

BB T R ERLR S, AR Y6 MR,
WMAEH; A, XBRANK,Na™ & X REH,
WBEH; A, ZEEANRELEL, Y RARE
Rt EAL, 8 B T 4 CaFeQ; #4L A4 CaFeO,s,

ME B A CaFeO, + Na™ + e~ == CaFeO,; +

1
?Nag(),éi C IE# 4209 BE R RS se4h s ¥se

LEREW B EMR S, LR E LB E LR
Li>Na,# D 4442,

298 K i, 20 mL 0.01 mol « L™" HCOOH (5
2 ) Vs W P I i — 2 MR BE 9 NaOH. ¥ W, T in ik
PR R ¢ (H ), 5 NaOH 3% A {41
VR RWME TR, FAUERRNE  ( )

15.BiOCl & —

EXﬁij}}il_J ( —_ )

o(H*),/(mol-L)
“NC

V/mL

ACEIR T HCOO™ MK HE K, =1X10""

B.A (B Z[8] {9 565 B8 W 2 e (HCOO ™ ) >
c(Na")>c(OH )>c(H")

C.C 53/ NaOH 5 HCOOH ¥ WA i 5¢

4 NP
D.D 5% W B 7 T m
B @BHf. 8% 65T .c(H ), MK, kT

Koy BAEEA KR, & 20 mL 0.0l mol+ L
HCOOH &% ¥ i #n— & & B 4 NaOH %% . K
& NaOH @A AN, £ 42 R p: OH +
HCOOH ——HCOO +H,0,0H £ #74| K #
W5, HCOO K @Aam#Keyd &, 0 4 &
NaOH ik 6§ i@ AN, Koy R E LK X, 4
NaOH #= HCOOH -4 % 4 K i, K o) & & 2
Bk B F K, ZEFH AN NaOH &%, NaOH &
Baag OH JFpdlKey e &, 0 Kegd 582 E
SRR AN A AT B AR

BB P R c(H") 1/(mol-L) Céjt NESCLA-L:4
ZEHCOOHAHCOONa, ~——_|----==> C— ARk, MNOHA
i P 10T e HCOOH"A%F 7 4 B

DS} L7 44 7 i % NaOH
AEAE, V=0, W EZERE F#2HCOONa, ik .alutk
' #9% Jf £ HCOOH 0 V/mL

A B4, HCOOH Ei& ¥ c (H ), =1XxX10"
mol « L', OH &=3fk akey& &, Wc(OH )
=1X10" mol L7, & ¥ # ¢ (HCOO )=

c(H"H= =1X10"" mol « L', ¥ K,=

c(()H )

c(HCOO ) » c(H" )
¢ (HCOOH)

1X107°X1X10"°
0.01

=1X

K. .
10 ,Kl,:K—:lxm WOA TR A W LR A T

The, A\B 2 a4 & 2 5 04 Rk B8R, 0
c(H")>c(OH ) .B R4 ; %4244 .C.D
M) EH
i 2 A 2 BOGEE AR, R 4 )8 Bi
il % BiOCL ) T. 2 i A% an 1 s

FRfHiR FiEhiR+NaCl(s) H,0

| | |
S 8B —{ Wik F——{ #1k— ki|—{ 58 -Bioc
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AR T JF W43 I A T il TR T AR s By ) 2
(5353
B AL TF ooin ARG £h 8 vl 4 BIONO, A9 4 i
C.Kf T % i A 2> i CH;COONa (s) 1] $2 5
Bi* " K fiff B
DK f# T % # i A 2> & NH,NO, (s) & f F
BiOCI 4= 1%,
D @753 T 5 P 5 R e AR BR T A4k 4
Bi #9 % #% B e 0 R, , HL i o — R P N R R it T
B AL, A ST IE B 5 B BR A AR VR e P B KRR,
1R BB, 240 T 5 B e A F 3 B2 7T VA A )
BiONO, # % & ,B 1 E# ;B K=+ H 8
PR LIRS R B, R P R~ A OH LK
MBI F mN Y BB B, T AE BT 69K
fR-FHFIEE A S A3 BYT KR, C
BT B KM A H KRB IR A
A BR 4% Bl kA B Bi'T 64 K A, R A F BiOCI #9
A % ,D R AR,
B FE /N ) 2 A 28 50 B OB L by T A
T IS8 o € T 2E , RS Sk 1k 480 A L I R 1%
VL ] R 00 gt b 2 v 1 R 8 A A Cn T BT D
JE 58 AR AR B0 40 K 2 r 7 8tk B TR B A

C A EH ;7B

WK . T A RGER 1R Y 2 ( )
W FEsRALES
FER ISR
H
& IR
@ : ___e:_:__:__e:__%_'
R
on " 1]/
Z W

ALTEI Y & AR T ot B e, 00 8 1) 0 7 K BT

B.E 2 e, s BT R b SR B /0N 1 A 4 1R 5
S KU ok K A T RS

C. 1R A, i by 2 1T 1) P AR R R A 2HT 4 2e

—H, ﬁ
DA T ) C #e i Zn, BR00 JE i 38 2 KR
R ARG o 0k 2 A P 0 G 4 PR AR 72

186

C Bim-BAAy . %ERM, KT8 T, BEEMR,
W F W AR R EAR LA R IE B AR Sk A
JUBBEBR ISR, A B HE TS AL R SR 3E K, BLIA &
WK R T AT AR ik R G B BR 6Y 0K AL, BR MO 55
AT ERB A HAERLETRAH %R, B
TR 5 Bk B Fe BB T R 09 R R, B B AF IE
LTS R A AR, EM R R A 2H +2e
—H, b ERAARAE R, EMAE A 2H,0
+0,+t4e —40H ,.CHALLR; ZHBATHC
B In, WAL B ESHMW ZIn>Fe T4, Zn 1EFR
WAL ALK E BT Fe fF R B e EAL, F

BB REARKER, XZH R T 464 ME
%,D B,

17 55 [] 27 FH A 1 2% 1 047 52 56 O A1 @ 7E A7 [R] 5 [
WLIC R U GAR IR E AL AN R,
- SIE | ER I
S A w5 | b SLE G

Wit ¥ 7= KR
©) o R B X Y
I 8
WA 35 7= A K
S EE A AN = R
o | rm ‘fi‘?ﬂa,ﬁﬂff&ﬁﬂia@
VEPR A B %
&, om . e
il

R S 560 LG, 4 U AN TE B Y 2 ( )

A OO H, MR 2H, 0 + 2e
+20H"

B.@W, @AY EZ s & CaCOs

C.O, 77 A= 1 0 1 ek 7y 32 2 It DR v i o 7 9
FEK

D.@rr, = A 10 i BE A A R Tk AR R
COy” AX

C R AR HEERY#Eief Ca(OH), ik,
AWM, KEBHOABEFH LT AEARAD, BR
B R A 2H,0+42¢ ——H, » +20H , A E#;
QFMBRREFAEOEER, > B HZG EBK,
BRAM, FARR, LG GIE RN TR AR
B45,BEH; QP MM LSRR E T LB F AR
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AR AALE e RM L ERE AR A, =

AL G DR R A R BERAS.X AT ARG

EERETERA,CHR,DEH,

IR .M 10 mL 0.1 mol « LAY ZJ059 2 H, A

W 0.1 mol « L NaOH 3, B %0 H, A

MK,=10 *,K,=10 *,pK,=—lgK.,. T7%|

ik 1 10 S ( )

A pH=pK , i} ,c (H,A)=>c(HA )

B. 24 00 2= v vE R, 4 A NaOH 3% W A (R BN T
10 mL

C.4 W #E 10 mL NaOH Wi, & ¢ (Na® ) >
c(HA )>c(H ) >c(A* )>¢(OH )

D.34 7 #E 20 mL NaOH ¥ W I, H ¢ (Nat) <<
2¢(A* )+ (HA )

C f@#.xmeypH 5 pK, MF . F c(H )=
-(HA )c¢(H"
Knla&] Kﬂl(HzA):w%‘J,C(HzA)

C(HzA)
=c(HA ), A&#;& 10 mL H, A &% P i@ m
10 mL %k & 65 NaOH & & B, 05 3F & B & &

Kw
K.

KRBAZZE DT HA 698 B4 E ,NaHA Bk 28
M R F e (Na™)>c(HA ) >c(H ) >c (A7)
>c(OH ), i NaOH ik £ P B0, AT E R
% NaHA #= Na, A #93%4 % & . 5 # NaOH & ik
MR KT 10 mL,B 414%,C E#; & 10 mL
H,A 7% % i 20 mL % & % 4 NaOH % &
B L84 R A R Na, A Le(HH<
c(OH ), & F F48F ¢c(Na") +c(H") =
2¢(A* ) + ¢(HA ) + ¢ (OH D, I & & *+
c(Na™)>2¢(A* ) +c(HA ), D 4z,

i |37 > 371

9 FEXT AT KA CO, A REMEH.CO, &
K HAF AR a0 R SF . CO, + H O == H,CO;
—==HCO; +H" ;HCO, ==C0% +H",
(1) F B35 A 1E i 1 )2 (HFRF S,
AR CO, 5K CO, 1Y i A

St K AR I CO, A TR ES

MK pH T A R TR UL CO, Az BB IR #h

10 14
107*

NaHA,HA # K, = <K.,.HA &

C. M BR SR T i W VR B 59 CO, 18D
D.¥IRT K HCO, WK . H,CO; A K,

187

EXﬁij}}il_J ( —_ )

WK

(DWFFRFEWHHIETF 0.1 mol « L 'H,CO, ¥+
KL 01 2t 3 S W W pH Z (8] 6 & i A
FR -

LS 7| HEOE ) %4

I
e

0.4 : :
ANETA
' AN
10\ 12 14 pH

0246\8

O T, CO, AR, E%E’Jﬁfﬂ)f:&

QO®E T, H,CO;s B H B 17 8 K.

®@pH = 10. 25 B, ¢ (H,CO,) + ¢ (HCO; ) +
c(CO% H= L',
@FA CO, 1 NaOH Jz i #l Bt Na, CO; , % WK 1)

mol *

pH 5 b 47 il 18 PAE.
FRAT: (DA AL B F R B CO,, Bif#F
AR — o R IFI B A R R P 8 CO,

ATFHKRE; 2R B, AR pH &, # AP
OH RES & RBEFHS S RE,CO, KT
K FHE A AR COF 7 a3 ,.CO5 K
FER R AA T A E 32 R C, 3k 08
B, AR P8 H,COy 2 A CO,. i F B E
8 CO, ¥ % ;47 DK, 5 HCO, .CO} %89k
BERF REBEREFMAK. RE, (ODiHK
EE A, B T4, CO, EMAEHFKT
HCO; B XA £, Q# % H,CO, ==HCO, +
¢ (HCO3) « ¢c(H™)
c(H,CO,)

TR TR AT .S pH=6.37 B, (HCO; )
=c(H,CO M K, =c(H H)=10 %", @QpH=
10258, % C RF &, TH 4T x & X
¢ (H,CO3) + ¢ (COY ) 4 ¢ (HCO; ) =0.1 mol -

. OWEAMAE LSk pH £ 12 8,COF A%

H+v"j‘%"’K“1: aﬁ]@q§ﬂ,ﬁ

A KER K KA, TR %W pH 4584 & 12
1/
ZZ.(DACD (2)DQHCO; @107% (0.1

@12(aE 12~13 (95— H 8t ]



REI

=z

20. A AL R (CLO ) J& — Bl A = A BUR P 1) 315 2R %

TR B AR50 o T ELTE £ PR BRI AF T T R

R AR o —59 CL b 11 CL BT

KA 5K R, HK 2 A 5 R A R AE

ClO, RASFRE . 7 Bl Bl 1 T 7K W Wi/ 3 CLO,

V. R AT 2 ST N I s B CLO, W

ClO, W& L AT TR 3250,

A 1R CLO, W 20 mL . Fi BEAL 100 mL it

B ELV, mL BRI AT .

AR 2 B pH<C2.0, il A B A KT &

R e W R A

IR 3 M AHE R X, H ¢ mol « L' Na, S, O,

o HE VA TR S B2 5 THAE Na, S, O Wl V., mL,

2. 2C10, +8H " +101 —=51,+2Cl" +4H,0,

2Na,S, O; +1, =—=Na, S, O; +2Nal,

(DB 1 R 20 mL ClO, %8 H 1188 N
IR 207 5l 207 T 8 4 8 R Al X

=
E
(2) PIIRERIEGRAE TR,

AL A2 I SRS 18, 12 00T T A 2 I LR 1
B R o A rh AT 2% 0 ACRE B2 1 R 9 BE Y

Sl RUINN
C.E WA 0 5 0L 7 B e 8K

(3L PR 3 i E & LG ;
J& CLO, ¥ IV Hy g LTOHETH
B ER .

BB ARER . BEFTLENAFL
BT W E R AL A R EH ;LA T A
AR W B AR AT AL N B 69 iR o T L Bk K AL
WA R AR Y B R E S B IR K &6 R AL LB ik
HOEFEF NG RiEHK.CAAE, (3) ¥ 2C10,
+8H" +101 —=51, +2Cl° +4H,0,2Na,S, 0,
+1,

i

—Naz S4 ()6 +2NHI Ej"fﬁg‘ ’ Cl()z ~ SNaZ Sz ()3 ’
J ClO, R E A

Vo X107 Xe X =X 205 67.5
57V,
0.02

135¢V,
2V,

1

gL

gL',
ZEE. (DR EMEBER (ODAB QM ARE
20 Na, S, Oy VT 95 W (8 2=, B 2B 480

EEMME1 WERIMREE (B AR )

188

135(,'V2
2V,

N

21 5L A A F) T — A A R RO T A e R A v

Ko RERE AL D L RE L 5
i — R EE 5

BT AE R A R =

(N Ho%&ﬂﬁ%%&
Pt Pt X
1 2 | T C,
NO+H,0 SO,
H" ~ =
HNO; 0+H,0 A
JBT AL (NH,),SO /M  CuSO 4
H Z ]

LR R P fiB L 9 H B B I
RS 1 mol Tl AR T3S B LAY {09 R
s

(2) 2B R C, b L O BT 1

LAETY R X 2 (A
(D REWH TR W R, RHEDER AR
CHCORLAR sl 2l 47D, TAE— BRIl
CuSO, ¥ 1) ¥ B2 CHA 3 7 Wi /N
BUORAET
BRI . KEFAHREE, AANALN — A IEMR,E
ANOW—BARM; LELRRERAEE MR,
C, Am#m,.C, AMMAHMBE.BARK, (DT
KERARE A, Py ENO K& F A& RAHEK, &%
BB A NO+2H,0—3¢ ——NO; +4H" ;& 44
Imol &F,BERMT XML H B HEHEA
Imol, (2)EXEBETALMNE,C, AMK,C, AN
#ML.NO EC, EFEF 4% NH! . &2 H NO
+6H" 4 5¢ NH, +H,0;S0, £ C, # k%
W F L u AR A SO, +2H,0—2e SO +
4HT, W T H s £ &, % & X & H,S0,.
EERM THAAGAE A AER.B A MR,
A BEEALAR ; B A AR P A AR WL AR IR 2 R R
JR s A TR AR AL 2, BT A TAE — BBt ) g, CuSO),
U R W IR R R D

ZR. (HDNO+2H,0—3e” NO; +4H"

1 mol (2)NO-+6H" +5e NH/ + H,0
H, SO,

COMLE W/



22. VR B 4 (B D 84D R IEURE, A 7 i AR B Rk
LiNiO, W5 LA RAE MK s .
H,SO
2 ;f:: 58 Na,CO,
HN(i“{g‘& KM"?“W& HS ¥ Li,COs
MR .
PRI 4~ (70~8‘(‘)*0C) . LiNiO,
¢ J JEE JEY
waten o e TR

EA QRPN T LA G B A4 S S A UL
PER pHOT IR ULRE MY pH 1% 4 s 8 T8 1.0

mol « L7158 ;

GIRET Fe'* Fe'* Cu** Ni?*
FIRVIER pH 1.1 5.8 4.6 6.7
SE4ULER) pH 3.2 8.8 7.4 9.5

@K ,[Fe(OH), ]=5X10*;
OARTZHET KMnO, WA S Ni*° &4,

[ 2 5] [

(D LINIO, ' Ni fgfb& .
(2)“PRY I Ni #:4k >~ NiSO, %5 F v I 5 )
1E 70~80 °C i B IR &

O“BR7mm A EE KMnO, B ITH B R
pH W HM R L TR FBERPASAHE
M TRBRHE . EH R PR E 7.

I T IR R PR Fe® ' B Ry

mol « L7,
C4) B B AS g 38 1 o8
hoCu®'

W pH K BR 2 W

(5)“ UEL I8 B B R B (NICO D ULTE . 7625
R AL 5 0 T 0[] 4B T 45 LINGO, L %R
SO 3o 7 v AR AR i

JEHIR Y R Rz

189

EXﬁij}}il_J ( —_ )

FRMT. T EVABRER S A (5 24 A BA . mA
H,SO, \HNO; &k % i, BE o & A R ACE R B
B BRIEEE R T AR Fe' (Fe*' [Cu®" \Ni*" &
I N S AR B AT 5k L Fe! LA AL A Fe' L, pH 6
Be L&k Fe' " mAkE& Ni*T [ Cu™" ,pH #yiE 4%
B A 4~45,8F 1 A RAMAE; REMA H,S,
1B 4R B F 3L CuS Wi, k& 2 A CuS; L4
B Am A Na, CO; o 47 2] 8% 8% 42 (NICO,) i . % A
VAR ER AL L5 BE B 42 3R B RO T 41 43 LiNiO, .
(DLINiO, ¥ Ni #94&Mmh +3 M, (2)“B’E”
B Ni 2404 NiSO, , Z it 2 P 208 2 KAk, B &
F R, ZBERLFHHNO, 28 HEL (5 M), %
BEREEZH, DmAEF KMnO, Bk HFAT
Zik pH 69 B ey R b8 T &, R B ER TR A2H Y
B4R E KRG, LU 4 T E A 2 MnO, #
WAL, BB FHENMREKSE T ATERpH
A4 ~4.5, AR T R, T e kR R
Fe(OH), ., BB -F7 & F 742X A MnO, +3Fe""
+7H,0 ——=MnO, ¥ +3Fe(OH), v +5H", #
BTHRAKZPHEGY FS Rk ERAHER pH=

4,c(OH ) =10"" mol « L™, Ak c(Fe'") =
K,[Fe(OH);] 5x10 * ]
2 = . « L '=5.0X10""
¢ (OH ) o v molr L =5.0x10
mol « L™, (4)# NiCOH), FF 4 i # pH v,

% Cu(OH), ME R A, LA H NPT AR T

NiCOH), 73 , 3 & Ni'™ Hi k.

EX.(D+3 i

(2) 5 A L S BE I8 ) 3 2 /DN L B o 7 L
W& 2% 5 ¥ R (54 i)

(3) MnO, + 3F¢*" + 7H,0 —— MnO, ¥ +

3Fe(OH); v +5H" 5.0X10°°

(1 Cu(OH), TLIE5E 40, A F#5r Ni*° 2B pl
TNiCOH) ULHE , 1 8 Ni*™ 4 2k

(5)1:4



E&s L

EEMME1 WERIMREE (B AR )

B A

(90 5-4F

— EEB (AL 18 DA, H 0 3 o, 3 54 5,
FAME L)
TR B A A R T AR S IR AR Y T
VR AR 22— o SR R R S AR A 8 B B A 1) 7 R
o —SEREAE ORI K BH B N BRI Ok Al 4
S CO, AR . F 81k I 1 2

«C

B <t

Q
o

2
0

H¥
AT

L -
I K BH ks 52 v
IR E900 °C, B
T e BECO,, H
T Tk il 5 /N IR 4T
SEFE
AL BE—rh A 1 CaCO, 11 5N A W P8R g
B.2E B —H W B9 AS™>0
C.HAB—52% —vh Ay N B kAl 38
D. A3 0 R AT . 5RERR
D f##:Ca0 #2 CO, BB Hik#h B, A #i%;

B— R A CaO F= CO, & A MK CaCO,, A )

PR —

A K BH AE ¥
N A% #4400 °C,
Ca05CO, LI ™=
H#:CaCO;

R g
N HE 75

BB AS<O,BEE; TR —FFTHR_FRE
WEMHRR TAREZATHERN,CAHEE; TH=

) R CaC()g CaO+CO, A W 3 6 B 3R

K, EEAE AG=AH—TAS<<0,M & & AH T @
Ki#AT,D EH,

SRR TR E AR B 2 — R T A
TR S I AR 22 R T4 AR 2R, 20N T Y
T3 5 DA A 3% T AR AR 22 AR A AR

JEININ . TG BT Y «C

AL R AT LR S R

B L4 E M B RN Ag, O+ Cu
C. it X B A Ag,O + H,O + 2e”

+20H

—2Ag+CuO
= 2Ag

g .:-.'..I#:>C02

190

100 %)

D. &R 40 g CuO W 2 mol HLF

B R4 G 4R A AR R AR A RAC AR R R B R,
Cu 2 BiEFH X T Ag, i BACSR 44 A 4R, W
EEHER T4, BB KA E R, A R
PR 4R AR AR e B AL AR M R R B, Cu 8 &
B SR T Ag Ak BALSRE L A SR, R B 5 A2 X,
A Ag, O+ Cu fmE,
Cu# BA A CuO, wAE R B H Cut20H —

2Ag+ CuO,B M it # ;

CuO+H,0,C 4% ;40 g CuO 89 ey =

40 g

7!]80g°mol !

=0.5 mol, M i g B R B Cu

+20H —2e CuO+H,O T 4=, & A & 0.5

mol CuO B, %4 1 mol &5 ,D M

a ‘H’Q

JALS R 2NO, (2)==2NO(g) + O, (g) FE{&H

SE 1) 5 A 25 7 v RN 3 ) SPA0R S 1 A
«C

B3 ) 9 2E B » mol O, B9 ] I 42 B 27 mol
NO,
@M NO, . NO.,O, H#¥ 5 1
NEZEWA 2201
QTR A ARG B A 1 5
TRA SRR % A UE
O A ARG - 349 15 IR 5T 1t AN 1 B0

A A SR AN F 2l AR
A.OQ®® B.OOO®®
COB®OO® D. 4
FEMT . OF A A AR 7 mol O, Fa Tl 4
2n mol NO, , Bl B &£ % 27 mol NO, , £ i# & & %
FEARF M EH;QR LR ELKE,A NO, NO,O,
YR ETRETNERTHR R FER—E S 2
2 1L HMHER;QREGAKRYAERFARL, LA
NO, #KkBERE R KB FHRE FEH; DR

e B2 AL R B9

®

C



AR EFEERFREL . HER; QRS AR T
HERRERAERAEL . RAAARGH RO ERE,
BB PR A M EH; ©RA IR ERR
BRE ARG R ETRE, ML R T4
KAEKEH,
4. T 504k 22 3R 1 P o 3 2 ) T UE o A 1 4
B i R 1 J2 ( )
(O A Al i 5 VO T4 T 75 114 6 7 5
QiRF A EL [ BaCl, \Ba(NO,), 1 & & H 5,
W 5.0 % 1) Na, SO, ¥ 0 fit %
Q¥R 3 1) T B
@Bk 2 DU Bl VR 904 1T 4 1R 401 g
ORI K s KK it 2]
AQO® BOO® C.OO®G D.OOO®®
A FRET . RGBSR TR TR ) 3R A i TR R
Al oY K RRAZ B LR JE 09 It & W 3G R AR TR R 0 ik
B LR IT A A R AAR K B R K89 R
AT 3K KRR,
5.LL KOH % ¥ Sy fige Jo0 9 W, 43 590 40 CH,; OH-
0, H;-0, NoH, -0, W BB . F 51 3% GE
1 1Y) 2 ( )
AR AR, OH - ¥ e # sh

Hh

B i A KOH 9 5 i 2 44 0/

C. M FE 25 T S 3O FL-O, R0 H 3t 4 B8 TR
I8N

D, FE 55 Wy 5 A OB IE . CH, OH-O, 8 8 F 3t
14 JHLIE 3 H, A R

D f@Eth.AedBZARLEIHFRE.OH ¥
AR F, ¥ A 4R ; CH,OH-0, . H,-O, . N, H, -0,
WA bk 8y E R R 4 % % 2CH;OH + 30, +

4OH™ =—2C05” +6H,0,2H, + 0, =—2H,0,
NZ H4 +()Z —Ng +2H2 ()s ;t‘ CP Hz’()z \Nz H4’()2

AE MR e B R R P R H A KOH, A A b B
KOH ¥y Ry 2 R E % B4z ik b 25 4
BETHAEXMMBERLE, SHEGRA—H %
BF LA — AL 3 C AR AR B R R VT 4m, 05 46

FHhReE A BRA R .CH,OH HRGALEIR S

RREGEN

TR ERR,H D EMA,

6. 1% BaO, M AZE R HEZ#{F . KM 2Ba0, (s)=—=

2Ba0(s) + O, (@) ik BV, FRF5 IR E AR 46/ E
a2 B R 2 T A B L A U Rk TE A Y 2

C
A.BaO (5 A8 B. A AR RAE
CAAMREER R D. - A H K0 /)
B M. % )5 BIRRIERER, T4 G #ERR
A s, M BaO & e 0, # A AR R e i
R @#%H ABERE, FHFHRE ARE K
=c(O) MR KERE LERRE ¥ B IEH,

C.D 44%4i%,

7.8 2NO, (9)==N,0,(g) AH<0, ¥ —

TEAY NO, FEAE S 45 B0 R AR S
JIeos B PE R L AR BBl wHE B O 4R T 2E A

At P AR 38 D' AR CRUMAR B B R L 128 D1 /) B
5] 1) 28 A5 DL A & BT 7 . T B0 T G A T 2

% S B ) W 1 A ARG ( )
EER/%

70 + 170

=TT I 50 Hso

MNP ] 30 | Hﬂ&;o

MH

EFI S
A.N—>M—>N B.N—>M—P
C.N—>P—>N D.N—>P—>M

C .9 HET4, 5 E&0FBNEG X, LA
NO, #REBE B A A IR ZH B EFE,
RigFHE @A (NO, REH¥ K, ELFER D)L
ERIHOFE NEESHHRIEA N>P; 2 5E
HERRTE, A NO, ¥RERRE K, ¥ A"
NEFHEHEZEFE, KRBT E@H 2 (NO, KE
B ERFEK)OAZEIH O FH, ZFHTY
HRFEL IR AR, WL E RS i A P~
N, ZLT o, ZEHBZFTERIB DML H N>P—>
N,C #E# ,

8. HRLF AT BA A FH H.S.HCN (B4 E) fi s 4k &

1T AR BT, B A5 R Hb R A A AR TR B B I R



mElg WF EEELE1 CERNRE (AR )
HEHE T — KA, T AUk I AR ( )

ALH. S J& T i fig 57, HCN g T 55 HL fi S5t
B.# R T 0.01 mol « L' HCN ¥ # M pH=2
C.H,S W AF7E 1 F o>+
D.HCN W A1 3 FhEs 1
D f#.H,S#A HCN ¥ & TH &R, A R4
SAEKRBERFPAET S H,BF

T Ak

% ; HCN £ 35 8%
% F 0.0l mol+ L ' HCN &% 4 pH>2,B
#yH.SHE &Y AL 29T . H,S.HO,C :4
#HCN &P A £ 34 BT .H ,OH .CN ,D
R EH

P TBEE JOT - 32 4 S AR Rkl e v o R R 2R
AR b R SR BN T

DOCH;OH(g) +H,0(g)——CO, (g) +3H, (g)

E A=

mol !

AH=++49.0 k] «
1
@CH; OH(g)Jr?(L (g)=——=CO0, (g) +2H. (&)

AH=—192.9 kJ * mol !
T3 U 2 1 B ) S ( )
A.CH,OH my#hBesh AH=—192.9 kJ * mol '

B. ke i @ oAy fE B & ko BB R

o I 3

C.CH,OH %748 it H, 093 & — B Wi hE &

DL 4 @ e 1 2 i CH, OH (1) +%oz (g)—

CO, () +2H, () # AH>—192.9 kJ *» mol
D .9 @4 CH,OH FRrA %4
W RRE KA R AR R F LR
POABERREON AH>0,mBEA T AH=%
R R — R B
Ja, B D AR, m B @ AR, C 4
R AR R F W R A R AR

B &R E

RS, BRIE

2<<0,B4R; LT

I S
R A&, B Q4 B 5. CH, OH

ARERE,

192

10,55 7% Bg 3H

11.

1
(1)+?O2 (g)=——=CO0, (g) +2H,(g) ¥ AH > —

192.9 kJ » mol ', D E#,

8 T O B R A TR L — RO

AL TR R BEM IS s SR T 45 YA J B L

W R R Z— A 2NO(g) +2CO(g)==N, (g)

AH <0, FHA SCIZ RN 19 BEIE IE

W 1 2 «C

A BEARIRLEE | 17 A6 53— ) A S50 488 91 % B AIC , RS )
Fi% L IE W AT

B3 K 3 B 12 507 14 Ak 2 7 8 80 KBS R

C.NO()Fl COC(g) 43 ¥ [] H 2 e A= A7 4 3 W 1w 1)
Tl 458 55 78 & 2 k2 S

DA% FH A Ak 77 58 Fe AR 52
O FH R

D B Z R B R AME R, BAKEE, T4 EG

B ARER;FHEREBEARERAY

v P A, B AR IR R AR E A AT R L — R R

+2C0O, (g)

4 35 AL BE L 3 R Ak

=

m

J o F b R B A R R E , C AR R TR AL A

A PR R 69 AL AR, AT 3 K E AL T B 4

D A iE A,

AT A= d F MinS A D ULTE ) BR 2% Tl R 7K
R Cu®' : Cu®’ (aq) + MnS(s) CuS(s) +
Mn®*" (aq) . T FI 0L 1R 0 02 C

A.MnS [ fif B H CuS K
B.Z N Ik B ¢ (Mn®*™) = (Cu*™)
C. fE F i & & dom A 2 i CuSO, [ 1K )5,
¢ (Mn*" ) 7AE K

D. 7] LU FeS fEULTEH

B R LI AL 6 A R T ME IR 0 LI Ty ) it
47, 8P K, (MnS)>K ,(CuS), f MnS,CuS # 1 .
& FAHIARRE L ¥ MnS 2K P69 R AL
B R 3| - 47 B
c(Mn*" ) e (C®"HBHERE . 2 R4F,.B R4
B AEFERR PN E
REK, FHEEGHBFH,c(Mn* ) E X,C

BEAEK,A RIEH;Z R R IA

CuSO, Bk &, Cu’
M IE



12.—Fh o it &,

13. 2 F b X(g)+Y(g)—

# ;FeS.MnS.ZnS FMEE WA TR IEFH,D R
iE A,
Ak 8 I S B0 77 0 4 5 1) ) I i Ak i A

WK s, Hd bod ££ 3 MgO 3 Mg(OH)Cl

g —Fp, 0P K ( )
a b
@ @
NH.CI(s) d ¢

A.a.c 73 5J& HCI.NH,

B.d BEAT LU MO A L& Mg(OH)CI

C.2 MgCl, Ay @il = 4, W) 38 A 7K 28 < nJ ek 2>
MeCl, B4

DA D @ 1 B #4 Z Fl /N T Ak
Bl A% 3 A 1Y) R A

C f@##H:NH,Cl % #8542 NH, # HCI, %

843 3] 49 HCl /= MgO B B % & Mg (OH) Cl,

Mg(OH)Cl 7T ¥4 % #% 4% 3] HCl #= MgO, 1] a %

NH;,b 4 Mg(OH)Cl,c 4 HCl.d 4 MgO,A.B

A% s MgCl, T 2A K 4 & Mg(OH)Cl, i A K %

AT AR Y MgCl, 89 & % .C B 5 B O R

@AaHmBp 4 NH,Cl 6§ o R 5, b £ M 2 42T

f FREFHT.REO. QYR B R ZFFT

NH,Cl #4&5 ffeh BR #,D 4R,

R(g) + Q) iy i %

HSEER LR T RIR, 830 CHE, 1] —4

2 L WM A2 A 0.2 mol X Fll 0.8 mol Y,

RV 4 s N v (X)=0.005 mol« L' «s !,

T 80 1 7k 1 A ( )
R/ C 700 800 830 | 1000 | 1200
PR R 1.7 1.1 1.0 0.6 0.4

A4 s AN c(Y)=0.76 mol « I
B.830 °C . J i ik 2 - b . X B FE LR R 80 %
SN 8 B - fE L v TR R P 1 W A Bl
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14. Tk E7T R A CH;OH

RREGEN

D.1 200 “CHHZ Y R(g) +Q(g)——X(g) +Y(g)
18- 5 B K = 0.4

B . R s 4 s A X a5 ¥R i Fo(X)

s LWAREREZLFE TY

HEHZ I, T 4o 0(Y) =0 (X)=0.005 mol » L."*

=0.005 mol «+ L !

s, 4 s ] Ac(Y)=0.005 mol « L7 « s ' X4 s
0. 1
—0.02 mol + L', Y #9424 K E %4 821;10 =
0.4 mol* L7',3 4 s B¢c(Y)=0.4 mol « L' —
0.02 mol+ L '=0.38 mol « L ', A &4 ; & F 4%
Hj- A éﬁ%’&&?{’f‘b%j’] X mol . 1471 99!’]:
X(g) + Y(@=—=R(g)+Q(g

Fink:- ¥4

. 0.1 0.4 0 0
(mol « L7")
T i/

R x x x
(mol+ L")
F 45/

. 0.1—=x 04—x x x
(mol « L™")

2
T

%i(O.l—I)(O.ZL—I)

=1.0,/1F +=0.08, Ff A F

0. 08 mol « L 7!

HEBE X 8 AL R

X 100% =
80% . .B EH; AP HET i, BEAZ IF
A RO, AT A A E,C AR 1 200 CRE
B X(g)+Y(g)=—=R(2)+Q(g) th-F#F A
0.4,H7¥A 1 200 C o R FER(g) +Q(g)=—=X(g) +
Y(g)é‘]%’-ﬁﬁf%‘“%ﬁi@of—Z 5,D 4%,

LN ———CO+2H, Wk

el B A EE Y CO R H, o 3R ERHIF A DL 2o
THRBUELL, B 58 1 76 48 JE A Ak 500 2 10 1) R

il &0 R D R T B s JHG A R B A A Ak
F LY < bR
—~ 157.2
5 1200 1031 g ) 6.1 112:6 113.9
g 80+ FEEERN / [ \ P T
2 40 @ —J @5 —— 1 657
= f 50.5 419 v
= o— Lo
£ -40- u
' -80- —65.7
=
EdE JEJ E O LU T
S ¥ OF WS E W YT OE
ST = T 2m NV 3V &
© O © =}
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15.

W EEMSE! KFRNRE (EABR)

T s (CH, OHD it &0 B A 55 — 20 T . A

P FP AT BE 7 2K

75#& [ :CH;OH"—CH;0" +H"
E,=+103.1 kJ * mol "

7 I :CH;OH"—CH;, "
E,=+249.3 kJ *» mol !

0 I A C

A.CH,OH" —CO" +2H, () iy AH<<0

B.OQ# A O—H Ay 24 i 2

+OH"

C.HIEfLAE E BN, HEER i R E R
pEa Al

D Z B Bt CHO® +3H" —CO”
+4H"

SR
RE—

D @ .AH=% R4 A8t B 4 A8 2T AR
T HREFEATTERDORZILR LM E
&, B IZ RS AR B, AH >0, A 4% AR %
BrTadf2OAKE H-O, 32O 2 ¢ 2
C—H.B 432 1AL 7] 4k AR R R 89 &AL Ak, 38 K
Bomig &, X | 69 sk, 500 W B2 4L it A2
FH22RMHZRA ] .CHERE;HE TR CHO™ #=
SH #4th CO fmdH X—F B RETR S . A
B XA CHO® +3H —>CO" +4H",D
EH,

T Z KT G P R 3 BT — R E A Y 2 ( )

¢(CH;COOH)=0.1 mol + L™

0.0 mL

(CH:COOH)+¢(HC1)=0.1 mol * L

0.0 mL

AW PR POKEE A OH g . <2

B. 43 5 ¥ B AR [F) A5 500 W W pH 2. T > 2

CAHIF S AF T« AgCLCs) 78 B W v 14 5 kB KT
TE LW W T YV A i

D. 1 ZE WA 10.0 mL 0.1 mol « L ' NaOH
WG — EAFTE: c (H') = ¢(CH;COO )+
c(OH )

C M. 2R BREAR, R & B H 2 E

AKX, 0T PEAARE MR HCL 3% T okt

ik, M afKegd Bagdphl LR, P PRKGEH
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R R, RE B R OH RE. F>T .8 A4
Ry KA, B W R 6y B P A AR AL B, T
TEABTRAETHRETFHIZ, N pH i, F <
L. BHEZR; LY S AN AB T AgCl 095 %
AR IR AE R, BAR R KT, AgCl(s) £ F F
BEXTAETY, % C E#H; BT ¥ A
10.0 mL 0.1 mol « L' NaOH & & &, & & ¥ #
EBFFE c(H ) +c(Na')=c(CH;COO )+
c(OH ) +c(Cl ) A2l F 2+ HClL ¥ # o9 &
R A, #5 AmA R NaOH 894 Ji 69 % % F A5 Rk
B HPTIFERT c(Na DR —EF F ¢ (Cl ), %

=

c(H")=c(CH,COO )+ c(OH )R — & & %,
#% D AR,
16.Li-Al/FeS Hi it & — P 1IE 76 FF & 00 42 48 o L 1%

L IE AR B FL R SN R 211 4+ FeS+2e
Fe, A iz il it vd vk i, 1E 6 1) 2
( )
ALLi- AL TE s VR S 5B bE RL Z0b B L 1
Gk +1 40
B.i% HL it B LR R 2Li+FeS ——Li, S+Fe
C. M i LR A Al—3e ——=AL*"
D. 78 HL I, B & 2R B A I N A Li, S+ Fe— 2e
——2Li" +FeS
B fRiT.f£Z e Li-Al 2 % A4, 344
T OLi e E A 0N, AR B T A Li—e

Li,S

Li' , 6% MERG RS THEER LA
2Li+FeS=—=Li,S+Fe, 3 BREH,A.C HAN

L AR, AR EEXARRARN, & D RAEE,
FI I E S F AY SO, 2 NaHSO; 3o 18 1 1% 7 45
s K A2 72 Na, S, O, BT AR A mE R, T3

17.

8 TE 1 1 2 ¢
NaLCO, sz Nazcoﬁlﬁi Soz
M 1 }_>| |—>| ]]I |—> ;E;‘T: —=Na,S,0s

pH=4.1 pH=7~8 pH=4.1
A.pH=4.1 0, LB | HIEWH Na, SO, ¥l
BB AT A3 W ¢ (H,SO,) =>¢ (SO3 )
C.11 Na, CO; Ay W il A SO, By #2 e, K
F18 F, 8 P ST RS W
D. T.ZHJm A Na,CO; W, I KT A SO, 1)
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H 215 8] NaHSO,

D fE#: @ Na,CO, safe ik FiB A SO, . &R
pH %4 4.1, 28 M, @ Na,SO, &k 2 #k, 1
ZLEARTE H & NaHSO, it 4o fe i ik, ¥
BT P eEik B A NaHSO, & &, & M A
Na,CO; B4k, % NaHSO, #1t 4 Na,SO, (L%
BE M), B ARBE A SO, Na,SO, 44 A
NaHSO; .13 %] NaHSO; it 4842 7% % , 1 NaHSO,
it 4l Fe 7R i 45 8 BLK B 7F Na, S, O; . 38 3t 5 47 i
B, MRS T, A AR TR P HTFE
& A NaHSO, S4B R, BREBR MK, &
HSO, #9s B E (8 & =4 SO )R TH KM
2 E (KB ZAE HSO,), W ¢ (SOF ) >
¢ (H,S03) ,B 34 4% ; Na, CO, %% 28k, COY
KR K8 F LB A SO, & (SO, ¥ RIER R
BRME, A dp b K6 B, K g b B AR T B R D,
B Z4% 3 NaHSO, 7z & (R B M, 76 R e &
5),C AAEE; BAEIT T4, DRAEH,

AE—PRBURT AR (1 45 A A A RO A Min, C

3% A 0.1 mol CO,, &R M Mn,C(s) +
CO, (g)==3Mn(s)+2C0O(g), TH.CO 5 CO,

T ety B o et Cn 2 S 5
»(CO
SR R R A E 0 o
o PO
p(CO,)
U R "X

1(I)50 T/K

AT B KB BE A TRLEE (0 T s 3 K

B.4i /N 2 RV R T4 CO, 1T 55 1%

C.X B ik 3 F fig i), CO, 51k R4 h
66.7%

Do) X 506 B P R &R FEFE A 0.1 mol CO, Al
0.1 mol CO, - 1F [ £ 3l

A BRW.REB P XFEHEEMR

»CO pCOY . .
~ A ’ ) = ’
D CO) 5 (CO, ) LF R BT

CO MR &g B REAR, T4 2@ H3h, B
WK ALK E B R 0 S & i B kL M A i

o

1

ALK, N

o
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RRER SN

B B AR ARG K o9 BB, %5 D 3 B AR AR, T A
e A, CO, 8 T4 s AR, 3 B iz X
B HERFHE,COMM R EF CO, 899
R EMEF,EA . B TAEKRCOHEN CO, 4
B2 COMBmeZ o —F, M FH£M CO, %

0.5x
x+0.52

X100%~33.3% . % C4i%; F#HKk 2 X & CO
WEZRA CO, W EZRAAE. A HEH R E A
FHTARRTEGEARSZ, & X 5356
FHAR R B A 0.1 mol CO, # 0.1 mol CO, 48
ETAEF —ANEBEPHAAN, ZATFHKLZ . HHAS
BEA—BHEHRGERE W FEHERHS D,

D 4% .

FitgZE A 0.5, B CO, W3R 2%

iy

3

T iEERB R 4 A, 3 46 5

- 19.(12 %) il # 3Rk s

(1D — 7ol LA 2 0l O AR A A A 0 R it G T it
PN TR

e
i’|o>i I co,||i
=10 i CoHi05 =
JE A s
D5 H W AR Y ;

@ i 2 FL Tt AN W7 00 FEL P, OO AR ) R

(G A L R o R R N N

()45 B %Rk Bl AgSCN Sy [ XE S 9, Ag' 7l
LA SCN™ Fil Fe' ', B9 SCN™ Al Fe'' B8
JEUE SR 55 ) 2 R 3T T 0 T s S 2 O kAT
B

0.1 mol-L-"AgNO, %

KNO & . 305

Selr FF e B K, iAW X i 0.1 mol ¢ LY
KSCN %, Jo Bl W 38 42, v B




E&s L

AR KA. A UERN LRI A W

WX B A i S A AR AT
THIG B e 95 00 A5 10 0 4518 2

SRR T DA

CHHER

SRR F 7 FER RN
(3) — i B A Ak vt , — B A 25 R, O — G A
TR i B B A R AR (Y, O0) 1Y S AL B
(ZrO,) fh ik FERRCIRE T REIE 2 OF . AT H2
PR — e 14 FL A S Ay
AT (DO LA R 227 & B 4o, A H] 5 4 A KA
i ED B AP, £ M AR LR AR T E
R EMREHEE A O, +4H +de 2H,0; 4
b Ag b H EH L LR TREAEA, EMNEKE G
R, 0 A e AR A CoHy, O +6H, O—24e”
6CO, A +24H", @iz B R B H CHyp O +60,
——6CO, * +6H,0, M & % # R b7 38, KR B
AR R E R E R MR Rk 6 BRI
A, (2) LM F b4t K, & X P
0.1 mol * L' KSCN &k, LW 2%, 5L B R
P& Fe' s & w st K B gL R
H ik X B#F R4, P A Fe(SCND, A &0 fi 4%
Fe!" A kd T A, 4 65 B LA B KN
B0 AgT A3 b AR JRAF B4R, R T 48 4
s, TRZRBEEER LA Ag' + Fe' —
Fe'' +Ag, Il Fe*" # A A SCN™ & A4k A AL , 3
FRe SR Fe'm B9 RME T SCN™ , A’
ey R A A Fed —e —=Fe'" [Fe'" +3SCN
Fe(SCN);. (3 MkAt b % R 5 % 2C, H,,
+130, =—=8C0, * +10H,0, E# K B 4 130,
+52e” fiABR R A C,Hy +130° —
——4CO, » +5H,0,
ZEE.(DDCH, 0 +6H,0— 24
+24H" QW5
(DWW T Fe'

Fe?!t —e™ Fe’™

8

, B R P 8y 5

260,

26e

6CO, A

Fe!" iy 0 JB 4 5% F SCN -
T +3SCN™ Fe(SCN),

20 (12 4%) B T AE RHOF S5 26 W h A &

EEMME1 WERIMREE (B AR )
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NEFH . F RN 0.50 mol ¢ L7 KI1,0.2%
FEMVAW.0.20 mol + L' K,S,04.,0.10 mol » I
Na, S, O S5  PRIT SN A 15 R b 27 S 38 3% 1Y)
AR

EH .S, 08 +2I7 =—=2S0% + 1, (1)

I,+2S,07 —=2I +S,0% (Ho)

(D fﬁJ KI.Na, S, O; Ejﬁ*ﬁﬂq A (=] /EM?(EPJJHA

w1 K.S, Oy W, MW Ty R
Jo » VWK h TG e R S B . R £ BE UL %% )
HE,.S, 05 5 S,08 WA 0P i i) & 75 2 1Y
B2 HMNn(S,0% )+ n(S, 04 )
(2) R HRGT IR W) R JE 6 Ak 27 2 N7 3 2R ) 5% ) L 1%
TR LR R UF & .
R V/mL
K,S, O Na, S, O, B
E=2 K| KIB®
3113 R B
) 10.0 0.0 4.0 4.0 2.0
©) 9.0 1.0 4.0 4.0 2.0
©) 8.0 \% 4.0 4.0 2.0
($:07)
0 t
Hiv= B 2

(DTHFELMET e (S, 08 Bl BB N ¢ 128 4k
it £ LT 5 O AR A 2% 1 AN A i A P v 43
S50) ] Y AR S 3 B AN I A AR TN ¢ (S, OF )
(1 4 A it £k CHEAT AR L B A3 1)
BF.(DERHERB]L LHEE,EaBLELTH
Eew, mr P A L. Na,S,0, 44, w4
BEFTFZRXTHXEZXN SO0
n(S,08) <2 B, 4
JE AT R ik B0 e, oh IR AR
EH AL S T — B, B K 2.0 mL, ARIER
SABRARR ., (3) B JE AR, B iR B ) 5 AN
TEAC A, B ik 3K,

<2

~ Iz i ZSZ ()é7 )
n (Sg ()27) : 5( 2}_’4{ §I] WE @

(23 B LR R

P

ZEXR.(DS, 05



(2)2.0  PRIEHERSARBARE AR S,0F Bk
T At ) R A A R AR CHOAM A B )

(8,05)

3

HEALTH
0 t

4] 208 4 BERRER (NIC, O HE# T K L
Tl A B AR AR . DL BT 2 B AN L i
A0 BB RED g JRUR ) £ R B AY O R R

Bt
iﬁﬁﬁ@ﬁﬁﬁ@‘ﬁ@ﬁ %H‘?ﬂl l l
ﬁﬁﬂ@“ﬁﬁ%@l—ﬁ%ﬁxiﬁ?ﬁHEEH’fﬂt}——[ﬂ}?ﬁ}»Mm&
ki

EEHFIR H20:

AR FeOOH(s)

EA:. O MW E Fe o NPT, C®'y HY

NO; .SO% .

@pH JHE L Fe' ™ AR Fe(OH) Y R 58K

[f] 2 51 ] 74 .

(D “FREE” I AT LA 5 hnnA , 46 e S by
Bt

EK I: %9%@.

R HZR

A
hi

(D“FEW WA BEPREN EESEREHE T2
(HE T47%5)

(3“3 J5F) RY Bk % (Fife 0O, “H
A i B S Y 1 O #E O
O F AL E R G EE R LR WME TR, 70 CHY

SRR B A IR

30 40 50 60 70 80 90
R/ C

BIT.(DE A HNO, H#E X B # 5 M, 8 Eid

el HNO, #95 BA4E 4, () F Rk P4 A
WA BMEETAH N Cw Fe', it ik 4F 3]
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RREGEN

FeOOH it i®, & % A& M NiC,0O,, ¥ & & o) 2
Cu"y DA T RN LA ERAT A F
Fe,Fe ¥ Fe'" £ & 4 Fe' . Fe'" 5 H, 0, & B &
& FeOOH Wi, & F % #Z X A 2Fe* +H,0, +
ZHZ()$ZFeOOH¢ +4H', (4070 CH7, & E
& AR ERKX, EREST 70 CH,HO,

e
ER.(DORESE, M HNO, B4 Mg kL

, ) yAN
(2)Cu*"  (3)Fe 2Fe*" +H,0, +2H,0 —

2FeOOH y +4H"
W70 CHILIRETH S, N ERE K, Y EEST
70 CHf L H, O, 324 fik

] 220004 40 HEBF G N — ST HLES R

HA 165 7 28 K B9 1R A 7R & i i 0 i 72 R 3F

WF9E. 1625 Cf, 598 HA 75K 3840 BB, 24
HA W} 3.0X10° Lot e, Ho B N
0.20(HL B = L il B 1Y HA 4r F80/2 i HA
By F 8Os £ R 4 HA KRB B, & W
(HA),, PR RS, —u AL R HA 72

FZE (B MK (W) HH RN K, K =

(HA) . L,
I L0 B BT L LA T B AR AR )
((HA)W
HA ZERFUK RS R e el 10 1, HAhfE
;%\ﬁDT:
25 CVHAR | Ff
s AR bR B
(ZE K VHA) A
E7J<£F'9HA‘:
K, AH, 3.0X10°° ]« L1
H'+A
E%EP#ZHA:\
Kg AHZ A:.O><1073 mol 1471
(HA),

[ 25 7 371 ] 7t

(125 CHKBFER T HA B EFHHEH K, =

(2)25 C I, KB pH N (B 5.
lg 2220.3,1g 3~0.5) , FE KRR R HA B LR

(DOIERP  HA £ WE . 2HA —=—(HA), , K I}
EEMREE T A &Z#17 .0 AH, (>



E&s L

“<”ﬁ“:”)oo
()25 CIREEZE T, HA 152 & A 3B, 20

cE(HA)

WU 2 3. ) (I TR 7Bl 39607 |2 W 7 1)
(5)7E 25 “CHF, FH 0.100 0 mol « L™ & &AL #IA W
i 22 20.00 mL 0.100 0 mol » L™" HA /KIEW KK
i 2 i 2o B L IE B Y R (HF B
LR ED

ok R N 2 9 BORE e i =130,

0™V (NaOH)/mL S50 15 20 25 307 (NaOH)mL

0 15 20 25 30" p(NaOH)/mL

(6) MR A R T 8 7 14 3 o it 2 ] 76 8 ok B R

B 8 9 1E W B S

ASMA 10.00 mL A APV W ET . c (A7) +
c(OH )=c(HA) +c(HD)

B.JE pH="7 B W H cc(Na" ) =c (HA) +c(A )

CAEM I R R W T :c (Na ) >c (A7) >
c(OH )>c(HD)

D B T RE Bl c (HA) >c (A ) >
c(H)H>c(Na")>c(OH )

fRMT. (D25 °Cat. 350 HA EKPIH 50 E, 4

HA R E# 3.0X10 " mol » LB, L& 8 E A

0.20, M =& P c (A")=c(H")=6.0X10"

mol* L ', A& Pc(HA)=2.4X10 ® mol « L !,
“(H") « c(A)
I PP = ¢ -
5 F #H ow & K, c(HA)
LOX107X6.0X107*
6.010 6.010 =1.5X10"", ()& ()T

2.4X10°°

4:‘39//6‘4&‘#/‘11%%/& ﬁ60><104 1'14719iz

wikd) pH=—1g c (H") = —lg (6.0X107") =

EEMME1 WERIMREE (B AR )
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4—lg 6=4—1g2—1g 3=4—0.3—0.5=3.2; K P
HA 9 ek EH 2.4X10 mol « L', F

o F MRG0 HA 3K oK oA+ 75 7 P 49 16
B 1 LT ARAR &P HA 09RE A 2.4 X107
mol s L7", A A4ty HA MM R T RER

(4.0X107° —2.4X10*)mol « L' =1.6X10"

mol « L' &£ ¥4k & F HA # # 1 % %
1.6 X10° mol » ‘
4.0X10° mol - ><100/ 10%. (3) W E &

2HA ==(HA), T 4=,2 mol R & ¥ & 4 & & &t
A 1 mol B =4, AS<<0,AF W AH —TAS
<0 HH TZR L B K47, LiZ BB ERKEE
T AA#AT, FAAH,<<0, (H)EXFRE 2HA

C [(HA)g:I _

— (HA), 8 F 5 h Ko =" 5 0

8.0X10*
2.4X10°X2.4X10°°

~138.9, Mt H T Q=

cL(HA), ] o e o 2 . .
(LA BO=K,Flre A ER T @B,
(B EMBERTABTKREA 0.1 mol » 'X

0.2=0.02 mol « L' ,i&#& % pH # —1g 0.02=2—
lg 2=1.7,Bp R &AM ERAKA A 0 B, B T 8
pH X4 1.7, = FREME, B BN KAAAMIE
RAKARA20 mL B, AR P S B I pH R XXM,
Wik B, (6) B mANRAMNMER 10.00 mL B, &
BPEMRA HA & NaAREECF T T ET
B, T4 c (A )+2c(OH )=c(HA)+2c(H"),
AR E pH=T7 #x& T, 8T B3
c(Na")=c(A ), ¥ BAZ; EBTFZLEREGIE
T, 138 £ —8) NaA,NaA B TR B0k %, 5
FREXFEHc(Na )>c (A ) >c(OH ) >
c(HDH, % C E#H; ZBAANEFT Vi AAMER
B, AR FE P A R e (HA) >c (A ) >c(H)
>c¢(Na )>c(OH ), ¥ D E#,

EER.(D1.5x10"

(DO Ik

(2)3.2 40% (<

(5B (6)CD





